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REPORT 


OF  THB 


COMMISSIONER  OF  AGRICULTURE. 


Depabtment  of  Agbioultuee, 

WasMngtonj  November  15, 1877. 
To  the  President  of  the  United  States: 

Sib  :  By  yonr  instraction,  and  under  your  direction,  I  assumed  control 
of  the  Department  of  Agriculture  at  the  beginning  of  the  present  fiscal 
year.  « 

An  examination  of  the  current  reports  of  correspondents  of  the  depart- 
ment encouraged  me  to  anticipate  an  unusually  fiivorable  harvest,  in  every 
direction,  from  the  growing  crops  of  our  widespread  agricultural  domain. 
These  hopes  have  been  fully  realized,  and  I  am  enabled  to  state  that, 
with  scarcely  an  exception,  the  varied  products  of  the  country  have 
yielded  almost  unparalleled  returns,  affording  gratifying  evidence  not 
only  of  the  available  extent  and  fertility  of  our  arable  lands,  but  of  in- 
creasing industry  and  prosperity  among  our  agricultural  population,  and 
of  intelligent  devotion  to  the  important  interests  of  husbandry. 

In  presenting  this  encouraging  view  of  the  results  of  agricultural  labor 
during  the  present  year,  there  is  occasion  to  congratulate  our  people  upon 
the  success  of  that  industry  which  lies  at  the  foundation  of  national  pros- 
perity. But  with  all  these  evidences  of  prosperous  industry,  we  may  not 
hope  to  take  that  rank  among  the  producers  of  the  world  to  which  we  are 
entitled  until  we  have  exhausted  all  efforts  to  produce  within  our  own  bor- 
ders, and  as  a  result  of  our  own  industry,  everything  now  imported  from 
other  nations,  which  can  be  obtained  from  the  careful  cultivation  of  our 
own  productive  soil,  which,  extending  through  so  many  climes,  with  its 
wonderful  diversity,  offers  unparalleled  opportunities  for  the  agricultural 
industries  of  a  self-sustaining,  prosperous,  and  happy  nation. 

An  examination  of  the  Eeport  of  the  Bureau  of  Statistics  of  the  Treas- 
ury Department  furnishes  a  suggestive  exhibit  of  our  annual  importation 
of  the  agricultural  products  of  other  lands.    The  following  are  among  the 
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articles  imported  tliat  can  and  ought  to  be  produced  in  the  United  States, 
with  the  value  thereof: 


Artidet. 

Qoontity. 

Value. 

ABTICLKS  FREE  OF  DUTT. 

Peruvian  bark  (Calisaya,  &c.) 

Bark  used  for  tanniDs 

pounds-- 

5, 744, 7G5 

|1, 293, 400 
184,626 

Cork-bark, unixiaiiul'actiired  ..................«...^.. .«!..•>•.. ..-..--. 

606,169 

Coffee .  ...    .... 

339, 769, 246 

4,W):j,771 

999, 139 

2,911,958 

11-2,417,584 

C2, 887, 143 

56, 788, 997 

£|^org .- 

630,393 

Indigo............ ..-..- ,,T 

794,990 

Madder 

151,005 

Paper-material0 

3,854,046 

Tea , 

19,524,166 

Total , , 

83,627,993 

DUTIABLB  ABTICLEa. 

Barley 

biishels.. 

10,285,957 

2S6, 930 

71,501,852 

17.979 

60,368 

2, 755, 726 

7,687,886 

Barley 'inalt .....'. 

boBhola.. 

252,623 

Bice.. 

poanda.. 

1,693.547 

Hemp 

............tons.. 

2, 247, 540 

tTnte  and  othor  srassei.. .....................  ....... ...... 

tons.. 

2,384,881 

Flax-seed ...— 

bnshelfi.. 

3,859,496 

Silk.... 

S3, 745, 967 

^^rmr  nnd  palm-leaf  «.. x..i*.a .........w.-.,r 

1,856,674 

WInee....: 

4,754,110 

Wool,  nDmannfactTxred ..•-r      

44,642,83* 

8^847,617 

Total  ,..,„ , ,,. 

56^030,340 

The  valae  of  sugar  and  molasses  oi^ered  for  consumption  in  three  years 
i)Bas£(dlow8: 


Tux> 

Yalo^ 

Pntlea. 

1874 

102,614,839 
63.209,853 
75,742,466 

$34,860,278 

1815 ,.,., , 

.18™ 

37,157,945 
41.898,575 

250,567,151 

113,916,098 

Annual  ayeraire  for  thr^w  vean 

83,522.383 

37,972,033 

VBUrr  AND  NUTS. 

CTlITant8..x..r  ............  ............ ...... ......TrT-r^-r-.^ tt^-tt 

856,435  62 
3,412,027  45 

463,106  86 
2,333.049  00 
2,425,277  14 
9,424,480  44 

209, 110  61 

LMMOafS**^    OnmitM • - r.. ,,.,...    ^-rrw.    ^r^r 

682,405  50 

Almonds 71 , 

240, 207  89 

'PnuMs  and  vlama ........r,,T r-- 

953,660  77 

KaMns ....  ... 

805, 526  63 

▲U  other  ft<aita  and  nata 

634, 318  20 

11,015.266  51 

3,115,390  60 

Thus  it  will  be  seen  that  $236,295,081,  besides  the  additional  expense  for 
flreight  and  eommissions,  are  jmd  annually  for  imiwrts,  all  of  which  could 
and  should  be  saved  to  our  i)eople: 

Among  the  imported  products  of  other  nations  which  absorb  the  capi- 
tal, retard  the  industry,  and  depress  the  commercial  prosperity  of  the 
country,  that  which  holds  the  first  im]x>rtanoe  is  the  item  of  sugar,  for 
which  we  are  paying  to  foreign  producers  nearly  a  hundred  millions  of 
dollars  annually,  while  we  have  neglected  oiu?  natural  facilities  for  sup- 
pl^king  our  own  market  and  contesting  the  world's  market  with  this  pro- 
duction.   Xor  ought  it  to  lessen  our  anxiety  in  view  of  this  anomalous 
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feet,  that,  baving  made  freedmen  of  our  slaves,  a  great  jwrtiou  of  the 
vast  amount  we  thus  contribute  to  foreign  industry  goes  to  sustain  and 
support  the  slave  labor  of  Cuba,  a  country  which  takes  from  us  very  little, 
if  anything,  except  gold,  in  exchange  for  her  abundant  supplies  of  sugar 
and  tobacco. 

It  is  of  the  greatest  importance  in  the  present  stagnant  condition  of 
the  labor  and  business  of  the  country  that  the  millions  of  gold  thus  paid 
to  foreign  nations  for  sugar  and  other  articles  of  consumption,  which 
habitual  use  has  made  necessary  fw  us,  imd  wlach  we  have  such  abund- 
ant natural  fecilities  fbr  xn^ticing  at  home,  be  saved  to  our  people. 
Every  pound  of  sugar  needed  £»*  our  b<mie  consumption  can  be  produced 
cheaply  on  our  own  territory.  The  saving  of  the  vast  amount  now 
expended  in  the  importation  of  this  staple  is,  however,  but  one  of  the 
important  results  which  will  follow  its  home  pixxluction. 

The  sugar-interest  of  the  country  rea(dies  every  cupboard  in  our  broad 
laod,  and  is  intimatdy  connected  with  every  branch  of  the  inter-State 
trade  and  commerce  of  the  rq[mblic;  and  if  the  manufacture  of  sugar  be 
encouraged  and  developed  to  the  extent  of  supplying  oar  home  demand 
with  home-grown  sugars,  importations  will  necessarily  cease,  and  the 
perpetual  flow  of  American  gtiiA  to  countries  with  which  we  have  com- 
paratively no  trade  will  be  arrested,  specie  resumption  will  be  assured, 
eonfidaiee  restored,  and  the  material  prosperity  of  the  country  will 
advance  with  renewed  energy  and  power  under  the  chainged  condition 
of  produotfon  in  this  single  artide  of  universal  eonsumptioiL 

The  great  West  will  pur^ase  the  dcnaestic  sugars  of  the  Gulf  States 
or  California,  and  pay  in  flour,  whisky,  c(»n,  pork,  stock,  and  mechanical 
implements.  P^msylvania  will  buy,  and  pay  in  coal,  iron,  and  petr<deam. 
The  Kew  England  States  wiH  pay  in  clothing,  shoes,  hats,  jewdry,  cut- 
lery, and  otiier  products  of  tii^  billed  meehanicflJ  labor;  and  the  dis- 
tribu^m  of  the  20(^000  tons  of  rngsat  over  this  broad  land,  ev^ry  year, 
will  give-aetive  emidi^ment  to  an  army  of  common  carriers  and  middle- 
men. 

Borne  hundreds  of  thousands  of  acres  ot  the  best  sugar-produdng 
lands  lie  on  the  Lower  Mississippi,  inundated  through  the  broken  levees 
by  every  overflow  of  that  great  river,  and  no  power  except  that  of  the 
geomd  govttrnmmt  is  adequate  to  protect  thBS  wide  expanse  of  fertile 
tenritory,  and  give  confldence  to  capital  and  labor  to  again  occupy  and 
eidtivate  it 

Individuals,  corporations,  counties,  and  States  have  exhausted  th^n- 
selves  in  fruitless  elforts  to  protect  these  lands  from  overflow,  and  to 
festram  the  Mississii^  within  its  propa:  boundaries  and  navigablo 
ebannel. 

It  is  a  national  work,  for  a  national  purpose,  and,  as  it  seems  to  me^  a 
fmHonaX  duty  at  this  time  to  take  in  hand  and  jmsh  to  a  speedy  conclu- 
wm  the  re-estaUishment  of  the  broken  levees,  and  the  making  of  such 
provision  for  their  maintenance  as  shall  permanently  secure  the  valuable 
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Industries  that  will  immediately  reoccupy  the  lands  now  subject  to  over- 
flow, and  for  this  reason  alone  abandoned. 

It  is  claimed  by  the  sugar-planters  of  Louisiana  that  the  present  tariff . 
does  not  protect  the  interests  of  the  American  producer  of  sugar  in  the 
slightest  degree,  but  that  it  discriminates  against  the  planter,  and  gives 
to  the  sugar-refiners,  who  are  less  than  fifty  in  number  in  the  whole 
country,  a  monopoly  of  the  markets. 

Such  protection  and  encouragement  as  the  older  nations  of  Europe 
have  always  extended  to  their  sugar-interests  would  apply  not  alone  to 
the  protection  of  cane-sugar,  but  also  to  the  manufacture  of  the  beet- 
sugar  (which  now  in  Europe  competes  successftdly  with  cane-sugars),  and 
the  manufacture  of  which,  it  is  hoped,  may  soon  secure  a  foot-hold  in 
those  sections  of  the  United  States  where  the  beet  is  found  to  be  most 
rich  in  saccharine. 

I  am  now  engaged  in  a  careM  research  as  to  soil  and  conditions  nec- 
essary in  this  country  to  produce  beets  or  other  vegetables,  rich  enough 
in  saccharine  matter  to  warrant  the  expenditure  of  capital  in  the  ma- 
chineiy  necessary  to  the  successful  manufacture  of  sugar.  Thus  fax  men 
of  means  have  not  seen  sufi&cient  assurance  of  profit  to  tempt  any  incsreose 
of  the  industry  over  past  years,  and  but  one  mannfisu^tory  of  beet-sugar 
is  now  known  to  be  in  successful  operation. 

An  attempt  on  a  moderate  scale,  but  with  a  degree  of  intelligence  anil 
zeal  which  promises  to  demonstrate  whether  success  is  possible,  is  now 
being  made  in  Few  Jersey,  as  a  preliminary  step  toward  an  earnest  effort 
to  secure  the  production  of  sugar  to  satisfy  at  least  our  home  demand  by 
an  increase  of  the  growth  of  the  sugar-cane.  I  entered  into  an  extended 
correspondence  with  sugar-planters,  chiefly  in  Louisiana,  with  very  en. 
couraging  results,  as  will  be  seen  from  special  report  No.  1,  hereto  ap- 
pended. The  liveliest  interest  haa  been  excited  in  the  subject,  and,  with 
reasonable  encouragement  on  the  part  of  the  government,  the  most 
gratifying  and  important  results  may  be  confidently  anticipated. 

Among  the  good  results  of  the  former  distributions  of  plants  is  the 
knowledge  that  the  Ohinese  tea-plant  can  be,  and  indeed  already  is,  suc- 
cessfully grown  in  the  States  of  North  Carolina,  South  Carolina,  and 
Georgia,  and  in  other  parts  of  the  United  States  of  similar  climate. 

I  have  made  as  thorough  inquiry  as  time  would  permit  as  to  the  fsicts 
of  tea-culture  in  this  country,  and  am  led  to  believe  that,  with  proper 
encouragement,  within  a  few  years  American  tea  can  be  put  successftdly 
upon  the  markets  of  the  world. 

Li  furtherance  of  this  interest  I  have  caused  to  be  prepared  an  extended 
paper  on  the  cultivation  and  preparation  of  American  tea,  which  wiU  be 
found  in  this  report,  and  to  which  I  beg  leave  respectfully  to  invite  your 
attention. 

I  have  had  numerous  applications  from  communities  favorably  located 
for  plants  with  which  to  commence  the  culture  of  the  fragrant  herb,  and 
officers  of  certain  agricultural  associations  have  eagerly  volunteered  to 
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give  special  attention  to  the  culture  by  their  respective  granges  and 
societies. 

To  meet  this  encouraging  interest  expressed  in  South  Oarolina  and 
Georgia^  I  have  purchased  all  the  tea-seed  that  could  be  obtained  from 
plants  grown  in  this  country,  and  will,  as  far  as  the  very  limited  oppor- 
tunity offered  by  our  prppagating-beds  permits,  provide  tea-plants  for 
early  distribution  the  coming  season.  It  is  expected  that  some  hundreds 
of  thousands  of  tea-plants  will  be  sent  out  during  the  season  of  1878, 
and  that  they  may  be  grouped  in  the  most  favorable  localities,  and  within 
four  or  five  years  serve  to  demonstrate  the  practicability  of  providing 
our  people  with  a  better  article  of  tea  than  they  now  are  able  to  obtain,  and 
the  possibility  of  saving  to  our  country  from  nineteen  to  twenty  millions 
of  dollars  in  coin,  which  annually  finds  its  way  into  the  coffers  of  British 
merchants,  who  have  substantially  a  monopoly  of  Ohinese  trade. 

A  brief  notice  of  the  services  rendered  by  the  different  branches  into 
which  the  department,  for  convenience  and  greater  eflSciency,  is  divided, 
will  afford  a  general  view  of  the  specific  operations  of  the  past  year. 

The  Division  of  Horticulture  cmd  Arboricultwre  is  one  of  the  most  im- 
portant of  the  component  branches  of  the  department,  and  contributes 
materially  to  the  benefits  which  the  public  derive  from  its  workings. 
The  laying  out  of  the  grounds,  the  establishment  of  an  extended  arbor- 
etum, and  the  cultivation  of  exotic  plants  have  progressed  as  the  means 
and  the  land  within  the  control  of  the  department  have  allowed.  The 
propagation  of  plants  for  distribution  is  exclusively  confined  to  those 
species  and  varieties  which  are  of  economic  value,  those  of  merely  orna- 
mental interest  being  increased  only  to  the  extent  necessary  for  the  deco- 
ration of  the  grounds.  Although  the  operations  of  the  horticultural 
division  have  been  seriously  restricted  by  insufficient  appropriations, 
yet,  by  an  exercise  of  strict  economy,  the  supply  of  plants  for  distribu- 
tion has  been  partly  kept  up.  This  supply  is  the  result  of  manual  labor, 
and  when  that  is  abridged  the  propagation  and  increase  of  plants  are, 
as  a  matter  of  course,  reduced  in  proportion.  This  circumstance  is  very 
unfortunate,  as  it  partially  paralyzes  the  efforts  of  the  department  by 
depriving  it  of  the  ability  to  respond  to  the  great  interest  that  it  has 
awakened  in  the  introduction  and  cultivation  of  such  new  plants  as  yield 
products  of  commercial  importance. 

The  collection  of  economic  exotic  plants  also  awaits  completion.  As 
it  now  stands,  it  is  the  most  complete  of  its  kind  in  the  country,  con- 
taining many  plants  that  cannot  be  duplicated  here.  It  exhibits  the 
various  food,  fiber,  varnish,  gum,  and  medicine  yielding  plants  of  note, 
and  furnishes  material  for  physiological,  pharmaceutical,  historical,  and 
other  educational  purposes,  to  those  who  desire  such  assistance. 

Collections  for  agricultural  institutions  are  furnished  when  desired,  so 
for  as  duplicates  can  be  made  available,  and  of  such  species  as  are  con- 
sidered worthy  of  introductory  trial.  With  a  view  to  their  commercial 
value  in  this  country,  extensive  numbers  are  propagated  and  distributed 
in  localities  where  it  is  presumed  they  will  succeed.     ^       ,    ^    .  ,i  ,i ,  ,.^ 
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The  greenhouaea  of  the  dcpartmeut  ought  to  be  materially  enlarged ; 
they  are  at  present  altogether  too  small  for  the  present  imperative  needs 
of  the  department,  to  say  nothing  of  prospective  demands,  which  are  too 
important  to  be  overlooked. 

The  arboretum,  which  was  commenced  several  years  ago,  has  also 
been  corested  in  its  completion ;  no  new  additions,  of  any  moment,  have 
been  made  for  the  past  two  years.  This  is  much  to  be  regretted.  The 
great  amount  of  attention  that  is  justly  directed  to  the  planting  of  for- 
ests is  measurably  assisted  by  the  opp(irtunities  afforded  in  making  ap- 
ppc^riate  selections  from  observations  of  the  growing  plants  where  a 
criteri(m  can  be  reached  as  to  their  comparative  rapidity  of  growth,  and 
Hkeix  suitableness  in  other  respects  for  particular  uses  in  particular  looali- 
tiee.  The  ccdlection  is  claimed  to  be  the  best  assortment  of  trees  that  is 
to  be  found  in  the  ecmntry,  comprising  both  native  and  foreign  kii^,  so 
ananged  as  to  give  the  greatest  opportunities  for  comparison  of  their 
respective  values,  whether  in  regard  to  purposes  necessary  for  the  ame- 
lioration of  climates,  the  production  of  fuel,  or  for  use  in  the  arts  and 
coaifitructive  ec(momy. 

In  t^e  Botmiodl  JMvmon^  which  includes  the  formation  of  a  herbarium 
for  ^stematic  study  and  illustration  of  the  vegetable  kingdom,  there  has 
heea  a  favorable  state  of  progress.  Several  thousand  q[>e(mais  of  plants 
have  been  added  to  the  herbarium,  which  is  graduaUy  becoming  what  it 
ought  to  be,  a  complete  representation  <^  the  vegetable  productions  of 
the  United  States,  smd  incidentally  of  other  countries.  The  coUection 
has  been  cramped  for  want  of  sufficient  room,  but  provision  has  now 
been  made  to  enlarge  the  space  devoted  to  this  purpose. 

The  following  points  are  kept  in  view  in  this  division,  viz: 

1^  The  improvement  of  the  herbarium  by  the  addition  of  new  si)ecies 
as  rsqpidly  as  the  means  provided  wUl  allow. 

2d.  The  replacement  of  defective  and  imp^ect  specin^ns  by  good 
and  characteristic  ones. 

3d.  The  distribution  of  duplicate  specimens  to  iustitutions  of  learning, 
and  particularly  to  o^  agricultural  colleges. 

A  full  and  complete  herbarium  of  American  plants  at  the  seat  of  gov- 
ernment is  a  necessity,  not  only  in  a  scientiJSbc  point  of  view,  but  in  order 
properly  to  answer  the  numerous  questions  of  a  practical  and  econcmiic 
character  which  are  daily  presented  to  this  department  as  to  the  name, 
nature,  and  properties  of  plants  from  all  parts  of  the  country. 

The  source  of  supply  of  specimens  has  been  mainly  the  cxdlections  of 
the  various  scientific  surveys  of  the  government.  If  proper  regulations 
are  secured,  the  supply  through  this  channel  may  be  largely  ino^eased 
both  iu  amount  and  quaUty,  and  our  means  of  supplying  institutions  of 
learning  be  greatly  enlarged.  During  the  year  just  past  only  one  addi- 
tion to  the  herbarium  has  been  made  by  purchase,  viz.,  that  of  a  collec- 
tion of  some  GOO  species  of  the  plants  of  Southern  California  and  Arizona. 
During  the  late  Centemiial  Exposition  we  became  indebted  to  various 
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breiga  natioiis  for  oontribations  to  onr  lierbarinm  and  maseom,  and  an 
fixehaDge  of  contributions  was  earnestly  desired  by  such  foreign  nations 
of  American  prodnctions,  especially  of  our  native  forest- woods.  We  have, 
during  the  past  year,  responded  to  these  desires  by  the  following  distri- 


To  the  Eoyal  Botanic  Garden  at  Kew,  England,  one  set  of  spedmens, 
eonsLstiiig  of  four  boxes,  each  of  about  150  pounds  weight. 

Tb  die  Imperial  Botanio  Garden,  St.  Petersburg,  one  set  of  boxes. 

To  the  Museum  KatHmal  de  Bio  de  Janeiro,  Brazil,  one  set  of  four 
bora;  i^Bo  one  box  of  botanical  specimens. 

To  ^  Oohmial  Museum,  Melbourne,  Australia,  two  boxes  of  wood- 
seetions. 

To  tiM  Totio  Museum,  Tokio,  Jax)an,  two  boxes  of  wood-sections  and 
<»•  box  of  400  species  of  plants. 

To  the  Portuguese  Government,  two  boxes  of  wood-sections  and  one 
b«x  cnntatiiing  about  400  species  of  botanical  specimens. 

16  te  Spanish  Government,  through  J.  Jordena,  of  Mor^ra,  Spanish 
mumsskmer  on  f^Hrestry,  one  box  of  botanical  spechnens,  chi^y  of  the 
fera(-tree«  of  tke  United  States. 

lo  the  Adelaide  Museum,  Addaide^  South  Australia,  one  box  <^botaa- 
ieal  specdmons,  emtvaoing  about  600  species. 

h  our  own  country  tiie  following  distributions  have  been  made: 

To  Harvard  University,  <me  set  of  wood-seoticms. 

To  Saiiit  Louis  Academy  <^  Sdenees,  one  set  <^  wood-sections. 

To  Yale  Sdentiflc  School,  one  set  <tf  wood-sections. 

To  Oomdl  Universify,  one  set  of  wood-sections. 

To  Uttnois  Industriid  University,  (me  set  of  wood-sections. 

To  the  Park  Commission  of  Baltimore,  one  set  of  wood-sections. 

To  the  Philadelphia  P^man^it  Exhibition,  one  set  of  wood-sections. 

In  additioii  to  these  distributions,  we  have  sent  packages  of  plants  to 
Wirieyan  University,  Bloomington,  Dl. ;  to  D.  0.  Eaton,  professor  of 
hotey,YaleOol]ege,Oonn.;  to  the  normal  school,  MillersviUe,  Pa. ;  and 
aereral  packages  to  individuals,  in  exchange. 

The  Entomological  DtfciHon  has,  as  usual,  been  employed  in  answering 
thtfe  mmb^  of  letters  ia  regard  to  names,  habits,  and  espedaUy  the 
remedies  now  in  use  for  the  most  destructive  of  our  insect  pests. 

Amoag  these  have  been  a  number  of  inquiries  tnm  foreign  govern- 
■nUaad  private  incKviduals  in  fbrrign  lands  in  regard  to  the  ^l%Ba^ 
M,'  €r  grape^root  gaU-lonse,  and  the  ^'Dovffpkora  deeem-Uneataj^  or  Oolo- 
iMb  potato-beetle,  which  insect  has  already  crossed  the  ocean.  The 
^tstem  grasshopper,  ^'Ca^cpimus  apretusj^  which  was  feared  in  the 
«artier  part  of  the  8eas(m,  has  d<me  littie  damage  comparatively,  and  but 
few  letters  were  received  concerning  it. 

Sotes  have  been  naade  on  the  habits  of  insects  reared  at  the  depart- 
■ttt  for  detenninati(m  as  to  their  habits. 

The  cabinet  has  been  augmented  by  the  addition  of  two  or  three  small 
collections,  principally  from  the  West  Digitized  by  vjuOqIc 


12  REPOBT  OF  THE  COMMISSIONEB    OF  AGRIOULTUBE. 

The  Oentennial  coUecticm  of  economic  insects,  arranged  with  regard  to 
their  injury  or  benefit  to  particular  farm  crops  or  products,  has  been 
displayed  in  the  cabinet-rooms,  making  an  attractive  and  instructive 
exhibition. 

No  new  insects  especially  injurious  to  vegetation  have  been  added 
during  the  year  to  the  already  long  list. 

The  collection  of  birds  destructive  to  agriculture  or  beneficial  by  de- 
stroying insect-foes  has  been  relabeled  and  renamed  according  to  the 
latest  authorities.  This  collection,  accompanied  by  a  series  of  boxes 
containing  the  contents  of  the  stomachs  of  the  birds,  is  intended  to  com- 
prise a  few  of  our  noxious  and  beneficial  kinds,  as  a  guide  to  the  farmer 
to  show  the  species  which  should  be  especially  preserved. 

A  new  gallery  has  been  added  to  the  museum  hall,  giving  about  3,000 
square  feet  of  additional  floor-space.  The  cases  used  by  the  department 
at  the  Centennial  Exhibition  have  been  placed  in  position  here.  These 
have  been  thoroughly  renovated,  and  furnished  with  new  shelving  where 
required,  to  accommodate  the  large  additions  to  the  museum  that  were 
collected  for  exhibition  in  Philadelphia,  as  well  as  the  still  larger  collec- 
tions of  agricultural  products  from  the  Centennial  presented  by  foreign 
governments.  The  foreign  donations  have  been  unpacked  as  fiax  as  possi- 
ble, and  the  cases  in  the  new  gallery  filled  with  the  specimens. 

Many  articles  still  remain  unpacked  for  the  want  of  funds  necessary 
to  purchase  proper  materials  for  their  exhibition. 

In  view  of  the  fact  that  it  is  almost  an  impossibility  to  keep  insects  from 
grain  and  wool  samples  in  bulk  for  any  great  length  of  time,  even  when 
in  bags,  it  is  desirable  that  an  appropriation  be  made  as  early  as  possible, 
that  the  specimens  may  be  put  beyond  the  reach  of  noxious  insects  and 
placed  in  the  museum  halL 

The  work  of  cataloguing  the  specimens  has  commenced,  there  having 
been  no  previous  catalogue.  The  Centennial  Exhibition  enabled  the 
department  to  complete  its  collections  more  fully,  and  as  the  museum 
has  more  than  doubled  in  size  and  in  number  of  specimens,  a  catalogue 
becomes  a  necessity. 

The  Chemical  Division  has  been  employed  in — 

1.  Continuation  of  examination  of  bat-guanos  from  the  Southern  States. 

2.  Analyses  of  shell-marls. 

3.  Investigation  of  American  sumac:  {a)  To  determine  the  best  time 
during  the  season  for  collection  to  secure  the  highest  percentage  of  tannic 
acid;  (b)  the  causes  producing  the  wide  difference  in  the  market-values 
of  the  American  and  Sicilian  products,  and  a  ready  and  sufScient  means 
for  their  removal;  (c)  percentage  of  tannic  acid  in  samples  taken  from 
the  various  stages  of  the  process  employed  in  its  preparation  for  the 
market. 

4.  Investigation  of  the  natural  causes  which  may  modify  the  supply 
of  mineral  nutrition  to  plants,  and  their  influence  upon  the  production 
of  mildew  and  rot. 
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5.  Examination  of  rOots  for  the  detennination  of  the  presence  or  ab« 
sence  in  them  of  the  so-called  vegetable  pepsin. 

6.  Examination  of  beets  for  the  determination  of  the  percentage  of 
sngar  tiliey  contain. 

The  continued  examination  of  bat-guano  has  afforded  results  confirm- 
ing those  obtained  by  the  former  analysis  and  proving  the  wealth  of 
native  fertilizing  material  existing  in  the  South.  Indeed,  calculations 
based  upon  the  reported  extent  of  the  deposits  and  the  proportion  of 
valuable  constituents  they  are  found  by  analyses  to  contain,  show  the 
aggregate  value  of  this  material  that  may  be  considered  in  sight  to 
amount  to  about  $20,000,000.  Surely  Southern  cultivators  need  no  urg- 
ing to  induce  them  to  take  advantage  of  these  stores  of  fertility  for 
their  poor  or  exhausted  soils. 

The  analyses  of  shell-marls  have  been  such  as  the  time  that  could  be 
allotted  to  them  would  allow,  and  were  confined  entirely  to  the  mere 
estimation  of  carbonate  of  lime,  phosphoric  add,  and  potassa  they  contain. 

The  results  obtained  in  the  investigation  of  American  sumacs  are  of 
an  exceedingly  satisfactory  character,  and  may  be  summarized  as  follows : 

1st.  The  time  for  collection  to  secure  the  highest  percentage  of  tannic 
acid  is  during  the  month  of  July. 

2d.  The  wide  difference  in  the  market- values  of  the  American  and  Sicil- 
ian products  is  due  to  the  yellow  coloring  matter  contained  in  the  former. 

3d.  In  order  to  get  rid  of  this  troublesome  matter,  and  secure  a  quality 
of  sumac  of  technical  value  equal  to  the  Sicilian,  the  leaves  should  be 
collected  during  the  month  of  June.  Upon  these  results  may  be  based 
rules  for  the  classification  of  sumac  in  the  markets,  so  that  the  June  col- 
lections may  be  applied  to  the  tanning  of  delicately-colored  leathers, 
while  the  July  collections  may  be  employed  in  the  manufacture  of  dark- 
colored  leathers  and  for  dying  dark-colored  goods.  By  this  means  the 
American  product,  which  is  obtained  firom  an  entirely  spontaneous  growth 
upon  lands  that  would  otherwise  be  worthless,  may  find  much  wider  ap- 
preciation and  thus  prevent  the  large  importations  of  the  foreign  product, 
the  cost  of  which  annually  aggregates  about  $700,000  to  consumers. 

The  investigation  relating  to  the  natural  causes  in  the  soil  tending  to 
the  production  of  mildew  and  rot  in  plants  has  afforded  results  which, 
before  they  can  be  accepted,  must  be  duplicated.  The  experiments  made, 
which  were  entirely  of  a  preliminary  character,  proved  exceedingly  in- 
teresting, and  have  opened  up  a  fruitful  field  for  extended  study  and 
research. 

TDhe  increasing  interest  in  the  production  of  sugar-beets  and  the  man- 
ufacture of  sugar  from  them,  and  the  earnest  endeavrors  to  bring  about  a 
permanent  establishment  of  this  important  industry  throughout  the 
United  States,  has  led  to  the  estimations  of  the  sugar  percentage  found 
in  beets  ftom  crops  grown  in  various  localities,  and  most  of  them  have 
proven  the  capability  of  American  soil  to  produce  beets  of  good  quality. 

TDhe  work  projected  and  partly  under  way  consists  of— 
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1st  Further  investigations  of  physical  causes  ^liicli  may  influence  the 
production  of  mildew  and  rot 

2d.  Experiments  on  the  industrial  application  of  the  coloring  matter 
of  the  coleus  plant  to  textile  fabrics. 

3d.  Examination  of  the  root  of  the  lignum- vita  for  the  determination 
of  its  value  as  a  detergent  for  cleansing  textile  fiibrics. 

4th.  Analysis  of  the  various  native  Southern  grasses  for  the  dctermi- 
nation  of  their  value  for  cattle>food. 

6th.  Analysis  of  specimens  fh>m  a  natural  deiwsit  in  Maryland,  sup- 
posed to  contain  large  quantities  of  phosphate  of  lime. 

6th.  Examination  of  certain  Florida  soils. 

7th.  An  examination  of  the  American  wheats,  for  the  determination 
of  their  value  fof  the  manufacture  of  flour  that  will  not  readily  ferment 
in  warm  climate^  is  under  consideration,  and  will  be  prosecuted  when- 
ever the  chemical  force  of  the  department  will  admit.  With  but  one 
chemist  and  one  assistant,  and  tJie  constantly-increasing  miscellaneous 
work  that  must  be  attended  to,  this  now  appears  almost  hopeless.. 

During  the  present  year  the  Microscopist  of  the  department  ^isited 
some  of  the  principal  cranberry  districts  of  New  Jersey,  for  the  purpose 
of  investigating  the  causes  of  diseases  which  for  some  years  past  have 
seriously  aflfected  cranberry-vines  in  that  State,  causing  much  of  the  firuit 
to  prematurely  decay.  He  also  visited  localities  in  this  State  where  the 
grape  is  extensively  grown,  and  made  a  partial  microscopical  investiga- 
tion Ibr  the  purpose  of  determining  the  cause  of  rot  in  the  Concord  grape. 

During  the  season  of  harvesting  the  attention  of  the  department  was 
called  to  the  teast  of  the  partial  fidlure  of  the  wheat-crop  in  several  locali- 
ties in  Northumberland  County,  Virginia.  As  this  feilure  could  not  be 
traced  to  any  of  the  known  causes  of  diseases  which  aifect  this  cereal, 
the  Microscopist  was  directed  to  proceed  to  the  locality  and  make  an 
examination  of  the  plant  and  soil  with  a  view  of  ascertaining  the  cause 
of  such  failure.  Such  fiacts  as  were  elicited  in  these  various  investiga- 
tions have  been  submitted  to  the  department. 

The  Statistical  Division  has  been  employed  in— 

Ist  The  record  and  tabulation  of  foreign  and  domestic  statistics  of 
agriculture,  derived  ttom  national  and  State  departments  and  the  vari- 
ous grades  of  rural  societies  and  experimental  S(^hools. 

2d.  The  collection  of  statistics  of  distribution  of  the  products  of  agri- 
culture, the  current  price  of  such  products  in  primary  markets,  and  the 
cost  of  transportation  and  exchange. 

3d.  Statistical  analysis  of  such  information  and  deductions  illustrative 
of  the  causes  or  change  in  production,  its  economic  tendencies,  and  com- 
parati\'B  profits. 

4th.  An  original  crop-reporting  system,  including  a  corps  of  corre- 
spondents or  reporters  in  the  principal  counties. 

The  work  of  the  past  year  has  been  obstructed  by  a  reduction  of 
appropriations,  which  have  been  insufttcient  for  the  payment  of  the 
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usoal  labor  of  record  and  compilation  in  the  office.  Tbe  demand  for 
information  by  members  of  Congress,  boards  of  trade,  agriculture,  and 
rural  and  technical  \mters  has  been  met  as  fully  as  possible  with  this 
lack  of  facilities. 

The  crop  records  of  the  present  year  have  been  of  unusual  interest 
and  importance.  At  the  outset  complaints  were  made  of  the  lateness  of 
the  planting  season  and  slow  growth  of  com  on  account  of  an  excess  of 
rain  and  a  comparatively  low  temperature.  Early  reports  were  speedily 
followed  by  accounts  of  general  and  rapid  improvement ;  prompt  replant- 
ing  of  wet  areas  and  cleaner  cultivation;  and  later  returns  indicated 
higher  condition  than  in  1S7G,  promising,  with  an  increase  of  acreage,  at 
least  50,000,000  bushels,  or  a  crop  not  less  than  1,340,000,000  bushels,  the 
largest  ever  grown.  The  records  of  this  crop  illustrate  the  importance 
of  yearly  estimates,  which  show  that  the  average  yield  ranges  firom  20 
bushels  in  a  poor  crop  to  30  in  a  large  one,  &om  768,000,000  bushels  in 
1867  to  1,340,000,000  in  1875,  and  that  the  smallest  crop  yields  the 
greatest  aggregate  in  money.  The  price  per  bushel  h^s  ranged  from 
79.5  cents  in  1867  to  37  cents  in  1876,  while  the  average  for  ten  years 
has  been  58.2  cents,  and  the  average  yearly  aggregate  $538,442,000. 
The  present  is  the  third  large  crop  in  succession  following  small  crops, 
but  the  value  of  1,300,000,000  bushels  differs  only  ina  shght  degree  from 
the  total  valuation  of  a  crop  of  900,000,000  bushels. 

The  wheat-crop  of  the  present  year  has  been  prondsing  in  a  high 
degree  during  the  entire  season.  Fears  of  grasshopper  invasions  were 
eariy  dispelled,  except  in  a  few  counties  in  Minnesota.  The  losses  from 
winter-killing,  the  fly,  chinch-bug,  grasshoppers,  rust,  smut,  &c.,  have 
this  season  been  far  less  than  usual.  The  heaviest  production  is  in  the 
section  of  the  lightest  yield  last  year  (the  l^orthwestem  or  springs  wheat 
States),  whose  product  fell  off  36,000,000  bushels.  The  aggregate  in 
Wisconsin,  Minnesota,  Iowa,  and  [Nebraska  is  double  that  of  last  year, 
and  neady  20,000,000  bushels  greater  than  in  1875.  The  entire  crop 
promises  to  exceed  that  of  last  year  by  70,000,000  bushels,  leaving 
100,000,000  bushels  for  exx>ortation,  with  a  surplus  remaining  above  the 
actual  requirement  of  consumption.  Other  creps  have  generally  been 
good.  A  comparison  of  the  crops  of  the  past  three  seasons  is  given,  as 
follows,  the  figures  for  the  present  year  being  preliminary  and  sulyect  to 
revision  in  completing  and  perfecting  the  -estimates  of  the  year : 


Crops. 

1BT7. 

18T6. 

1875. 

Cora -• 

1,340,000,000 

SCO,  000, 000 

23,000,000 

390.000,000 

aT),  000, 000 

140, 000,  OOO 

Suefuis. 
1,283,827,500 
280, 356, 500 

20,374,800 
320,884,000 

38.710,500 
124,827,000 

SHthOt. 
1,321,06S»,000 

WLeat 

RVO * 

293,136,000 
17, 72i  100 

Oats 

354, 317, 500 

Ijarley 

36,008,600 

Potatoes.  -- - 

160,877,000 

.  Among  the  "  industrial  crops,"  cotton,  the  most  prominent,  promised 
4,500,000  bales  in  October,  but  the  weather  has  since  been  unfavorable, 
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and  may  lead  to  a  smaller  percentage  of  prodnction.  A  bad  picking- 
season  to  the  end  of  December  might  reduce  the  product  half  a  million 
bales. 

The  tobacco-crop  promises  to  be  a  large  one,  and  may  reach  a  product 
of  440,000,000  pounds,  about  60,000,000  above  the  estimated  product  of 
last  year. 

The  season  has  been  unfavorable  for  firuit  of  most  kinds.  The  main 
crop,  that  of  apples,  is  a  comparative  failure,  nowhere  found  in  abun- 
dance, greatly  reduced  in  yield,  and  high  in  price.  Other  firaits  are  also 
reduced  in  3rield.  The  grape-crop  suffered  in  an  unusual  degree  from  rot, 
and  the  wine  product  wiU  be  reduced  in  the  affected  districts. 

The  products  of  the  dairy  are  abundant,  and  the  prices  are  fairly  re- 
munerative. A  tendency  to  enlargement  of  this  industry  in  the  West  is 
manifest  in  a  marked  degree. 

There  has  been  a  fair  prospect  for  an  increase  in  the  product  of  sugar 
over  that  of  last  year,  but  in  consequence  of  bad  weather  for  harvesting 
and  securing  the  cane,  it  is  too  early  to  say  whether  the  yield  will  be 
equal  to  that  of  last  year. 

The  distribution  of  a  miscellaneous  assortment  of  seeds  to  the  farmers 
on  the  frontier,  whose  crops  were  destroyed  by  the  locust  or  grasshoper, 
was  of  the  greatest  benefit  to  those  poor  and  destitute  people,  who  were 
thus  enabled  to  remain  on  their  farms,  and  to  secure  enough  of  the 
fruits  of  the  earth  to  eke  out  a  living  until  the  terrible  scourge  had  passed 
away,  or  another  season  had  arrived  with  better  hopes  of  successful  cul- 
ture. In  the  planting  of  trees,  and  the  consequent  increase  of  insectivor- 
ous birds,  as  well  as  in  the  ingenious  devices  which  have  been  adopted 
by  the  farmers  of  Miiinesota  and  Kansas  the  past  year,  the  most  efficient 
means  wiU  be  found  of  keeping  under  control  a  pest  which  has  been  more 
terrible  than  "  an  army  with  banners  ^  since  history  has  had  a  record. 

Perhaps  the  earliest  account  of  any  appearance  of  the  grasshopper 
west  of  the  coasts  of  Europe  or  Africa  is  that  given  in  the  History  of  Ja- 
maica, by  Sir  Hans  Sloane,  in  which  a  life-size  drawing  is  given  of  the 
locust  or  grasshopper  that  fell  on  the  deck  of  a  vessel  many  leagues  from 
land.  The  insect  here  described  was  of  a  species  now  known  as  the 
Barbary  locust,  and  was  larger  than  that  which  has  ruined  so  many  of 
the  farmers  of  the  West  during  the  past  five  years,  and  the  ravages  of 
which,  we  may  expect,  will  be  repeated  from  time  to  time  until  the 
knowledge  and  ingenuity  of  our  people  shall  master  the  secret  of  their 
birth  and  habits,  and  control  the  breeding-grounds,  or  destroy  the  pre- 
daceous  hordes  before  they  can  have  time  to  work  fatal  mischief  to  the 
crops. 

TDhe  following  tabular  statement  will  exhibit  the  extent  of  this  distri- 
bution to  the  grasshopper  districts  in  detail : 
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Tabular  aiatemeni  akawim  the  gaunUity  <md  MtuL  of$eed  issued  from  the  DepcerUnmti^  AgrU 
cuiiHre  to  States  and  Territories  ravaged  by  Hie  grasshoppers,  wider  spe&al  appropriati(m 
0/ 120,000  0/ Jfarcii  3, 1877. 


Desoripfioa  «f  Med. 


Vegetable 

Wheat 

BMley 

Bnokwbeat 

Com  •...•••.... 

Pease 

Sugar-beet 

Hasgel-warael. 


.papers. 
..quarts. 

-do. 

.do. 

.do. 

.do. 


.do. 


.do. 


Grand  total. 


Nebraska. 


121,200 


1,500 


122,700 


18,550 


10 


18,566 


Minnesota^ 


1,500 
400 
600 


2,044 

2,060 

600 

600 


327,804 


12,185 


12;  383 


135,400 


314 
1,080 


136,826 


8,735 

2 


2 

10 


8,761 


Description  of  seed. 


Iowa. 


Montana.       Dakota. 


I 


Colorado. 


Total. 


VeoetaUe papers. 

'Wheat quarts. 

Barley.... do... 

Baokwbeat do... 

Oom do... 

Pease do... 

Sagar>beet do... 

liuigel>wiirzel.. do... 


tl96,720 


19,890 
10 


7,500 


3,000 


58,075 


27,135 


444 

350 
350 


10 


1,000 


931,890 
480 
686 
316 
5k  696 
2;  512 
976 
974 


Grand  total . 


199,864 


19,910 


7,500 


3,004 


58,077 


28,135 


943,530 


In  the  Seed  IHvisUm^  which  embraces  the  packing  and  distribution  of 
seeds,  the  following  tabolar  statement  will  sho\^  the  extent  and  descrip* 
tion  of  seeds  distributed  during  the  past  year: 

Tabular  statement  showing  the  quantity  and  kind  of  seed  issued  from  the  Department  of  Agri- 
culture, under  the  general  appropriation,  from  July  1, 187^  to  June  20, 1877,  indueive; 
also  amount  issued  under  spedal  appropriation  to  sufferers  by  grasshopper  ravages. 


Description  of  seed. 


n 


II 


I 


Vegetable . 
Flower..... 

Herb 

Tree 


., papers. 

....do... 
....do... 


lUldaeeds. 


Wheat 

Oats 

Barley 

Bye 

BookiHMtt. 
Com........ 


qnarts 

...do.. 

.........do... 

do.. 

.........do.... 

.do. 


Clorer ,.. do. 

Grass do. 

Sugar-beet do. 

2  A 


221,070 

148,770 

150 

306 


14,454 
5,976 
2,416 
2,408 
270 
2,230 
16 
1,542 
2^492 
2,914 


159,100 
220 


235,885 
155 


398 


16,304 
10,982 

8,558 


2,476 
3,174 


312 


8,154 

418 

6,146 

3,758 


48 

1,572 

469 


22 

3466 

244 


263,155 

153,250 

235 

%0M 


5,484 

3.564 

G06 

S4G 

432 

759 

34 

1,093 

2^870 

253 


931,890 


480 


C86 


316 
5.606 
2;  5(2 


1,811,100 

302,395 

385 

3^045 


52,796 
30,616 
20,510 
3^072 
9,640 
15,617 
2,562 
2^705 
10^400 
i85f 


076 
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JhhiUr  iM$mmt  9h0wk^  ih^  futmUi^  0m4  Mmd  ofH&l^  itmud^  ^4).— Continaed. 


Detoription  of  seed. 


i 

GO  ** 


eu4 


V 


I 


SoeV 


Sfc: 


]9rooiD*ooni . 


.....<{iiarta. 

....f..€l0... 

,.do... 

do... 

do... 

: do... 

pfcpe half  pinto. 

Epi>af00O « papers. 

[H>inm  poppy do.^. 

Ohnfft ,,.,,, ,....do.,. 


fextSU^, 


Cotton. 


.qnyrto. 
-•.do,,, 
...do... 
,„.do.., 
.papers. 


16 

84 

1S3 


1.194 


6 

43,562 

SOO 

1.540 


16 


138 

'ioo' 


179 
400 


10 


1,670 


9,697 
398 


916 

14 

934 

19 

81 

11 

9 

9,796 

189 

3,681 


581 

88 

4 


974 


144 


5,395 

30 

318 

313 

651 

11 


509 

4 

144 


Gfand  total . 


449,504 


206,933 


989,144 


449,063 


943,530 


9,333,474 


This  distributioii,  ^  will  be  aieeu,  extends  through  the  fiscal  year  end- 
ing ^th  June,  1877,  and  includes,  therefore,  the  fall  planting  of  last 
year  and  the  spring  planting  of  the  present  year.  While  this  distribu- 
tion is  believed  to  have  been  iu  many  respects  of  great  value  to  the 
country,  it  waa  found  to  possess  some  features  that  were  not  wholly 
.legitimate,  I  have  accordingly  introduced  some  changes  in  the  method 
of  distribution,  which  will  conform  to  the  organic  law,  and  result  in  ^ 
more  beneficial  working  of  the  system. 

Xt  will  be  seen  from  the  above  table  that  the  distribution  embraced 
very  many  commcm  vegetable  and  flower  seeds,  and  finding  no  authority 
in  the  provisions  of  the  organic  law  of  the  department  tor  the  distribu- 
tion of  these,  or  indeed  any  other  description  of  seeds  than  those  which 
were  "new  and  valuable,"  I  deemed  it  my  duty  to  limit  the  distribution 
to  such  seeds  as  were  clearly  within  the  meaning  of  the  law,  having  due 
regard  to  diffeitences  of  climate  and  other  agricultural  conditions  of  the 
various  sections  of  the  country. 

It  will  be  observed,  also,  that  a  large  portion  of  the  seeds  was  issued  to 
"miscellaneous"  applicants,  necessarily  with  little  or  no  knowledge  on 
the  part  of  the  department  as  to  the  claims  of  such  applicants  as  cLgri- 
cultwriiU.  This,  it  was  believed,  led  to  misapplication,  abuse,  and  even 
toud,  in  the  use  of  seeds,  and  a  more  coreM  scratiny  has,  in  oonse- 
qnence,  been  exercised  by  confining  the  distribution  to  agricultural 
associations  and  colleges,  permanent  correspondents  and  agents  of  the 
department,  and  to  such  individuals  as  were  known  to  be  agriculturists, 
as  distinctly  defined  by  the  law,  which  designates  such  persons,  and 
saoh  only,  as  the  recipients  of  the  bounty  of  the  department  With  the 
latter  olject  in  view,  measures  were  taken  through  members  of  Oongiess 
to  93certain  the  names  of  such  fenaera  in  the  dtGforent  Oongressional 
iUstrictB  a«  from  their  Intelligence  and  experience  would  afford  the  beit 
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secority  for  thorough,  oareihl,  and  exhaastive  trials  of  seeds  under  varied 
circumstances  of  soil  and  climate. 

The  changes  in  general  which  were  conceived  to  be  demanded  for  the 
more  successful  working  of  the  department,  and  for  bringing  its  action 
as  far  as  possible  into  conformity  with  the  terms  of  its  organization,  are 
indicated  in  the  following  circular-letter,  which  I  took  an  early  occasion 
to  issue :  '  * 

DSPARTMKNT  OF  AORICULTUIUBy 

WaMngtanf  D,  C,  Jtdy  30, 1877. 

The  following  Bections  of  the  Revised  StstuteB  of  the  United  States  unbrace  all  the 
prDvifiioDa  of  law  in  relation  to  the  distribution  of  seeds  by. this  department: 

"  SxcTEON  520.  There  shaU  be  at  the  seat  of  goveminent  a  Department  of  Agrionl- 
tnre,  the  general  design  and  daties  of  which  shall  be  to  acquire  and  to  diffose  among 
the  people  of  the  United  States  nsefol  information  on  subjects  connected  with  agri- 
culture, in  the  most  general  and  comprehensive  sense  of  that  word,  and  to  proourOi 
propagate,  and  distribute  among  the  people  new  and  vahtahle  seeds  and  plants. 

"  SKa  536.  The  Commissioner  of  Agriculture  shall  procure  and  preserve  all  informa- 
tion concerning  agriculture  which  he  can  obtain  by  means  of  books  and  correspond- 
ence, and  by  practical  and  scientific  experiments,  accurate  reoords  of  which  experi- 
ments shaU  be  kept  in  his  office,  by  the  coUeotion  of  statistics,  and  by  any  other 
appropriate  means  within  his  power;  he  shaU  collect  new  and  valuable  seeds  and 
planto;  shaU  test,  by  cultivation,  the  value  of  such  of  them  as  may  require  sudh 
tests;  shall  propagate  such  as  may  be  worthy  of  propi^tion,  and  cQiall  distribujto 
them  among  agriculturists. 

"Bmo.  587.  The  purchase  and  distribution  of  seeds  by  the  Department  of  Agricul- 
tofe  tlkaU  he  oonfined  to  such  seeds  as  are  rare  and  nneommon  to  the  country,  or  such  as 
oftn  be  made  more  profitable  by  frequent  changes  from  one  part  of  our  own  country 
to  another;  and  the  purchase  or  propagation  and  distribution  of  trees,  plants,  shrubs, 
vines,  and  cuttings  shall  be  confined  to  such  as  are  adapted  to  general  oultiviition,  and 
to  promote  the  general  interests  of  horticulture  and  agriculture  throughout  tiie  United 
States." 

The  Commissioner  finds  no  authority  in  these  provisions  of  law  for  the  distributian 
of  any  other  garden  and  field  seeds  than  those  which  are  ''new  and  valuable.''  It  is 
obvious  that  the  decision  as  to  what  is  new  and  valuable  must  depend  mainly  upon 
considerations  of  soil  and  climate.  What  may  be  weU  known  and  comparatively 
worthless  in  one  section  of  the  country  may  be  new  and  valuable  in  another.  What 
is  absolutely  new  and  untried  wiU  of  course  require  the  test  of  experience  to  prove 
its  value  and  ascertain  its  adaptability  to  any  given  section.  It  is  plain,  also,  that 
the  law  does  not  contemplate  the  purchase  and  dissemination  of  such  seeds  as  may 
readily  be  procured  at  the  many  seed  establishments  of  the  country. 

It  will  be  the  aim  of  the  department,  in  this  view  of  its  duties,  to  distribute  as 
widely  as  possible  such  new  and  valuable  and  improved  varieties  of  seeds  as  may  be 
adapted  to  general  cultivation,  or  to  different  sections  of  the  country,  so  as  to  meet 
the  various  demands  of  our  wide-spread  population,  and  conduce  to  the  interests  of 
agriculture  throughout  the  country.  This  distribution  will  be  made  through  agri- 
cultural organizations  and  such  individuals  as  may  desire  to  enter  upon  a  series  of 
experiments,  and  who  may  seem  to  afibrd  the  best  security  for  thorough,  carelhl,  and 
exhaustive  trials  of  seeds  in  different  parts  of  the  country,  and  under  varied  circum- 
stances of  soil  and  climate.  As  the  desired  results  of  such  a  distribution  can  only  be 
attained  by  repeated  and  careful  experiments,  the  dex>artment  will  expect,  as  a  condi- 
tion of  distribution,  assurance  of  such  a  trial  as  wiU  afford  a  satisfEictory  test.  Blanks 
for  making  these  returns  will  be  sent  with  the  seed,  and  when  returned,  carefally  filled 
up,  will  entitle  the  person  favored  by  the  department  to  future  consideration. 

WM.  G.  Lb  DUC,  t 

CimmMoner  of^AgrioiiXtwret^  ^^ 
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So  fSar  as  there  has  been  opportunity  to  leam  the  public  opinion,  this 
cuxjular  has  met  with  universal  approval;  and  it  is  now  Hoped  that  by 
.  careful  consideration  of  the  condition  of  the  soil  and  climate  of  different 
locaUties,  and  of  the  adaptability  of  seeds  to  each  locaUty,  a  more  bene- 
ficial and  less  wasteful  dissemination  of  seeds  will  be  made. 

The  correspondence  of  this  department,  both  foreign  and  domestic,  is 
increasingiy  valuable,  in  furnishing  interesting  and  useful  information 
as  to  the  progress  of  husbandry  at  home  and  abroad.  There  is  a  con- 
tinued and  gix)wing  desire  on  part  of  the  numerous  governments  of  this 
continent,  and  other  quarters  of  the  world,  with  which  a  system  of  inter- 
national agricultural  exchanges  has  been  established,  to  co-operate  with 
the  department,  effecting  a  mutual  interchange  of  agricultural  and  hor- 
ticultural information,  and  of  such  seeds  and  plants  as  are  indigenous  to 
the  respective  countries ;  and  among  the  farmers  and  planters  of  our  own 
country  there  is  an  earnest  spirit  of  inquiry  as  to  the  developments  of 
j^gricultural  industry,  and  the  important  interests  which  it  is  the  object 
of  the  department  to  promote. 

The  following  table  exhibits,  in  a  condensed  form,  the  appropriations 
made  by  Congress  for  this  department,  the  disbursements,  and  tiie  bsd- 
ances  covered  into  the  Treasury,  for  the  fiscal  year  ending  June  30, 1877: 


Title  of  appfopriatioii. 


Ajmoimt  ap- 
propriateo. 


Amoimt  dis* 
bnrsed. 


expended. 


Salariee 

OolleoUng  sUtietloe 

PoToliaBeanddiBtribntionofaeede 

Experimental  j^arden 

Mneeomand  herbariam 

FGrnitnrc,  cases,  and  repairs 

Libniry 

Laboratory 

Contingent  expenses 

Postace 

Piintlng  and  binding 

Improvement  of  groands 

DlstribnUon  of  seeds  in  States  ravaged  by  grasshoppers.. . 


167,636  96 

10,000  00 

65^000  00 

5.000  00 

2,000  00 

S,  000  00 

1,000  00 

1,300  00 

10,000  00 

4,000  00 

9,000  00 

6,550  00 

SO,  000  00 


167,806  10 

10,000  00 

68,551  83 

5.000  00 

S.  000  00 

2;  000  00 

755  64 

1.300  00 

9.993  97 

3.469d7 

9,000  00 

6,550  00 

30.000  00 


•30  77 


•^fl;  44847 


944  36 


103 
837  63 


Total.. 


303,686  96 


900,425  00 


3,96196 


*Two  thoQsand  doOais  of  this  balance  to  be  paid  as  oompensation  fbr  report  on  forastiy,  not  yet 
presented. 

It  is  shown  by  a  recent  statement  made  fix)m  the  records  of  the  Treas- 
ury Department  that  the  total  expenditures  of  the  Department  of  Agri- 
culture ^m  1839  to  1877)  inclusive,  amount  to  $3,360,114^7.  From  this 
amount  should  be  deducted  $100,000  appropriated  in  1807  for  the  pur- 
pose of  enabling  the  Commissioner  of  Agriculture  to  erect  a  department 
building,  and  the  further  sum  of  $50,000  appropriated  for  the  printing 
of  the  annual  reports  of  the  d^artment  for  the  years  1872  and  1873,  and 
erroneously  charged  to  the  current  annual  expenses  of  the  department 
for  those  years.  Deducting  these  two  items  from  tiie  above  amount^  and 
it  leaves  tiie  sum  of  $3,216,114.37  as  the  aggregate  amonntapproiHdated 
during  the  existence  of  the  government  for  the  promotion  of  agriculture. 
The  utter  insignifieance  of  this  sum  becomes  apparent  when  eompaved 
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with  the  amounts  appropriated  for  the  maiDteuancc  of  otlier  departments 
of  the  general  government.  Dividing  the  total  amount  appropriated  by 
the  number  of  years  daring  which  these  appropriations  have  been  made, 
and  it  grves  the  small  sum  of  $84,034  as  the  average  annual  expenses  of 
the  department.  When  it  is  remembered  that  the  last  census  established 
the  fact  tliat  one-half  the  population  of  the  United  States  is  citlicr 
directly  engaged  in  agricultural  pursuits,  or  is  wholly  dependent  upon 
them  for  support,  this  sum  becomes  still  more  insigniticant  as  an  appro- 
priation for  fostering  and  promoting  so  vast  an  interest. 

The  following  appropriations  for  the  years  named  will  be  sufficient  to 
illustrate  the  difference  in  the  amoimts  appropriated  for  the  various 
departments  of  tlie  general  government : 


Departmeots,  &o. 


1877. 


1878. 


Heptftmont  of  State 

Treaaoiy  Department 

War  Department c 

Military  establiahmente { 

Kavy  I>epartmest 5 

Kaval  esubUBhments \ 

Department  of  the  Interior 5 

Indian  AfUrs , i 

Post-Offioe  Department , < 

Postal  aervioe \ 

Department  of  Jnstice 

Department  of  Agriculture 


11.188.797  50 

14, 837, 357  47 

7.337,675  02 

39. 651, 769  86 

^388,588  34 

13, 739, 790  90 

3, 418, 433  89 

5, 147, 897  63 

567,860  90 

5,917,498  00 

385,876  30 

174,0(^6  96 


#1,147,660  48 
13,784,718  94 
1,983,903  73 


365,966  67 
14. 536, 433  90 
3.450,637  14 
4,877,900  00 

936.549  30 
3,939.735  00 

413.639  05 

306.640  00 


Under  an  act  of  Congress  approved  August  16, 1876,  the  Commissioner 
of  Agriculture  was  directed  to  appoint  some  man  of  approved  attain- 
ments, who  was  practically  well  acquainted  with  methods  of  statistical 
inquiry,  and  who  had  evinced  an  intimate  acquaintance  with  questions 
relating  to  the  national  wants  in  regard  to  timber,  to  prosecute  investi- 
gations and  inquiries,  with  a  view  of  ascertaining  the  annual  amount  of 
consumption,  importation,  and  exportation  of  timber  and  other  forest 
products;  the  probable  supply  for  future  wants;  the  means  best  adapted 
to  their  preservation  and  renewal ;  the  influence  of  forests  upon  climate, 
and  the  means  that  have  been  successfully  appUed  in  foreign  countries, 
or  that  may  be  deemed  applicable  in  this  country,  for  the  preservation 
and  restoration  or  planting  of  forests;  and  to  report  upon  the  some  to 
the  Commissioner  of  Agriculture,  to  be  by  him,  in  a  separate  report, 
transmitted  to  Congress. 

Under  this  act  my  predecessor  appointed  Dr.  Franklin  B.  Hough,  of 
LowviDe,  N.  Y.  Since  that  appointment,  Dr.  Hough  reports  that  ho  has 
diligentiy  prosecuted  these  inquiries,  and  during  the  last  summer  ti'aveled 
several  tiliousand  miles  through  the  Western  States  and  Territories,  where 
the  necessities  of  tree-culture  are  most  severely  felt,  and  in  which  a  lively 
interest  has  been  manifested  in  every  question  that  has  a  bearing  upon 
this  vital  interest.  He  has  issued  a  series  of  circulars  of  inquiry,  and 
has  engaged  in  extensive  correspondence  both  in  this  country  and  in 
Europe,  receiving  fo)m  the  principal  governments  of  the  latter  their 
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most  recent  reports,  and  from  leading  foresters  the  latest  resoltei  d 
experimental  observation. 

The  report  soon  to  be  presented  to  Congress  will  give  the  results  of 
these.inqniries  and  experiments,  and  it  is  to, be  hoped  will  call  the  atten- 
tion of  Our  national  representatives  to  the  imiwrtance  of  the  subject,  and 
the  necessity  of  encouraging  and  aiding  a  branch  of  agricultural  industiy 
so  vital  to  the  health  and  welfiare  of  our  people. 

The  need  of  a  general  and  complete  index  to  the  thirty-seven  volumes  of 
the  Annual  Reports  on  Agriculture,  embracing  the  reports  of  the  Patent 
OfBce  for  1838,  and  from  1841  to  1861  inclusive,  and  of  this  department 
from  1862  to  1876  inclusive,  is  constantly  felt  by  all  having  occasion  to 
refer  to  these  records  of  our  agricultural  history,  or  who  desire  to  profit 
by  this  store  of  experiences  pertaining  to  that  portion  of  our  national 
development.  In  consequence  of  this  want  there  has  been  for  a  consid- 
erable i)eriod  in  preparation  an  index  of  subjects,  of  400  pages  of  manu- 
script, containing  over  20,000  references,  and  also  an  index  of  sdentific 
terms  and  of  the  names  of  the  animals,  birds,  fishes,  and  insects,  maldng 
an  addition  of  370  pages  of  manuscript. 

These,  if  printed  together,  would  make  an  octavo  volume  of  300  pages, 
or  200  pages  if  printed  in  double  column.  These  are  now  complete, 
except  for  the  volume  of  1876,  and  this  is  in  the  coarse  <^  ^neparation, 
and  can  be  ready  for  the  press  with  the  general  index  before  the  other 
portions  are  put  in  type. 

Which  is  re^ectftdly  submitted,  by  your  obedient  servant, 

WM.  G.  Lk  duo, 
Oammisiianer  of  AgrieuUMre. 
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8oon  after  iuduction  into  his  present  office,  the  attention  of  the  Com- 
missioner was  directed  to  the  condition  of  the  sugar  interest  in  the  tinted 
States. 

The  &ct8  elicited  in  this  examination  are  thought  to  be  of  sufficient 
importance  to  warrant  publication  at  this  time,  with  the  hope  of  awaken- 
ing an  interest  in  the  subject  commensurate  with  its  great  yalue  to  the 
whole  country. 

In  view  of  the  &ct  that  the  sugar-lands  of  Louisiana  are  unsurpassed 
in  natural  fertility  and  productiveness,  imd  that  in  years  preceding  iiie 
war  of  the  rebellion  they  furnished  the  country  a  very  much  larger  pro- 
portion of  its  saccharine  supply  than  sinoe  the  conclusion  of  the  strife, 
there  is  no  satisflEMstory  reason  why  the  United  States  should  continue  to 
pay  annually  miUiotiS  of  dollars  to  foreign  nations  for  articles  of  con- 
smnption  that  might  readily  be  supplied  by  domestic  producers.  The 
production  of  sugar  in  Louisiana  having  faillen  off  immensely,*  it  was 
deemed  advisable  to  obtain  the  views  of  planters  upon  the  general  sub- 
ject, but  more  especially  in  relation  to  the  particulsur  causes  of  decline  la 
the  Culture,  and  t&e  best  methods  and  appliances  through  the  emploj^ 
ment  of  which  the  industry  might  be  restored,  and,  if  practicable,  still 
ftirther  advanced.  The  foUowing  letter  was  ther^ore  addressed  to  lead^ 
ing  planters  of  Louisiana : 

Department  op  Agriculture, 

WashingUm,  July  28, 1877. 

Dear  Sir:  It  Ib  earnestly  desired,  so  far  as  it  is  possible,  by  the  aid  of  the  depart- 
ment, to  give  enconragement  to  an  increase  in  the  production  of  safaXf  that  we  may 
sare  the  milUons  of  dollars  that  annually  go  elsewhere  for  importations.  We  hare  a 
soU  and  climate  i^pted  to  the  growth  of  cane  inferior  to  none,  and  should,  in  ftot, 
if  proper  attention  were  given  to  this  industry,  supply  the  markets  of  the  world  with 
8U|;ar. 

Will  ^ou  give  your  attention  and  yaluable  experience  to  this  sulject  and  adyise  me 
how  this  department  can  best  promote  this  interest  t 
Very  respectfully, 

WM.  G.  Le  dug, 

Commiasion^, 

The  large  number  of  replies  received  to  this  letter  and  the  warm  inter- 
est manifested  in  the  subject  by  the  writers  give  much  satisfaction  to  tttt 
department^  and  it  is  beheved  that  substantial  good  wiU  follow  ttom  the 
stimulation  of  special  inquiry  among  the  planters  themselves. 

In  this  correspondence,  as  it  relates  to  the  decreased  production  of  sugar 
in  Louisiana  and  the  possibilities  of  the  reinvigoration  of  the  industry, 
the  ground  is  very  fairly,  if  not  thoroughly,  traversed.  The  causes  of 
lessened  production  are  clearly  stated,  and  the  remedies,  to  some  exteft^ 
foreshadowed.  The  writers  being  for  the  most  part  land  proprietors  ana 
planters,  some  of  them  of  large  experience,  their  statements  and  sugges- 

•  Bouchereau  institutes  a  comparison  between  the  crop  of  1861-^62  and  that  of 
1876-^77,  which  shows  the  former  to  have  been  459,410  hogsheads,  or  528,321,500 
pounds  of  sugar,  and  the  latter  169,331  hogsheads,  or  190,672,570  pouiras. 
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tions  may  be  considered  reliable  and  entitled  to  respectfiil  consideration, 
to  the  extent  that  these  relate  to  an  industry  with  which  they  most  be 
supposed  thoroughly  and  accurately  fiimiliar. 

CONSUMPTION  OF  SUGAR  IN  THE  UNITED  STATES. 

The  following  tables  were  compiled  by  the  New  York  Shipping  List  from 
governmental  and  commercial  reports,  by  adding  to  the  imports  of  each 
year  the  amount  left  over  from  the  previous  year  and  deducting  the  sur- 
plus at  the  close.  To  this  is  added  a  reliable  estimate  of  the  amount  of 
domestic  sugar  and  molasses  produced  within  the  year,  deducting  the 
quantities  exported.  This  process  gives  a  close  approximation  to  the 
actual  consumption.  GDhese  figures  are  repubUshed,  with  indorsement, 
by  Mr.  L.  Boucjiereau,  in  his  excellent  reports  on  sugar  production  in 
Louisiana.  The  importation  of  sugar  and  molasses  on  the  Pacific  coast 
is  not  given  by  the  above  authority,  and  cannot  be  made  out  from  the 
Treasury  reports  in  calendar  years,  for  the  reason  that  these  reports  con- 
form only  to  fiscal  years.  Local  statisticians  at  San  Francisco  give  the 
importations  for  three  years,  omitting  frt^ctions,  as  follows :  1874, 32,425 
tons;  1876,  22,860  tons,-  1876,  30,882  tons. 

Consumption  of  Bugar  in  the  United  States, 


Yean. 

Total  con- 
BnmptioD. 

Imported. 

Domefltio. 

1900 

font  of 
2,240  H>f. 
415,281 
-      363,819 
432,411 
284,308 
220,660 
350,809 
391,678 
400,568 
469,533 
492,899 
530,692 
633,314 
637, 373 
659;  025 
710,369 
6Si.,352 
638,369 

T(miqf 
2,240  Ibt, 
296,250 
241,420 
241, 411 
231,398 
192.660 
345,809 
383,178 
378,068 
446,533 
447,899 
483,892 
653,714 
567.673 
592,725 
661,869 
621.859 
561,369 

Tontqf 
2,240  n»«. 

119,081 
122,399 
191,000 
52.910 
28,000 
5;  000 
8,500 
23,500 

186t 

i8te::::::::;::;:::::::;:::::::::::::::::::::::::;::;::;:::::::::: 

IS::::::::::::;;:;:::::::::::::::::::::::::::::-:::::::::::::: 

lgS5 

1860 

1867 

1868 i 

23,000 

1869 

45,000 

1870 

46,800 

1871 

79,600 

1875 

69,800 

1873. ..i 

59,300 

1874 

48,500 

1875 

63,500 

1876 

77,000 

The  importations  of  cane-molasses,  in  the  same  years,  are  shown  as 
follows : 


YoaPB. 

Total  con- 
snmptioiL 

Imported. 

1860 

47,         877 
40.  1      556 

&l  r/       400 

37, :      068 

32,  r     325 
3,^,  1      038 
45.  1  ;     110 
4S>.:.     465 
5?,'      969 
54.  :      092 
4D,  ',1^  171 
52, 0«5, 784 
53,695.203 
51, 485, 526 
48,206,257 
58, 608,  7:J4 
48,809,501 

(■  •■   -r. 
28           05 
20           ^ 
2S           00 
2«           88 
28           ,25 
34           38 
43            10 

46  65 
53           69 

47  92 
4i           71 
41            84 
43            03 
41            SG 
39            57 
46            34 
36,  ...u,:,04 

Oattom. 
18,594,672 
19,806,000 
37,016,000 
11,000,000 
3,828,000 
850,000 
1,300,000 
3,000,000 
3,370,000 
6,400,000 
6,600,000 
10,900,000 
10,700,000 
0,500,000 
8,700,000 
12, 190, 000 

1861 

1862 

1863 

1864 

1886.. 

1866 

1887 

1868 

1869 

1870 

isn 

1872 

1873 

1874 

1875 , 

1876 

12,350,000 
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From  wliich  tables .  it  appears  that,  in  the  years  named,  the  United 
States  produced  less  than  13  per  cent,  of  the  cane-sugar  it  consumed, 
and  little  more  than  21  per  cent  of  its  molasses  consumed. 

The  leading  sources  of  our  foreign  supply  are  exhibited  below. .  Twenty- 
one  other  nations  supply  the  remainder,  which  is  about  3  per  cent,  of  the 
whole  amount: 


ConntrieA. 


Quantity. 


Valae. 


Cnba 

Spanish  fioeaeBslons 

Porto  Rico , 

l^nch  West  Indies  and  Ooiana . . . 

Brazil 

Dntoh  East  Indies 

BritlslL  West  Indies  and  Hondoras 

British  Guiana 

Sandwioh  Islands 


Poundi. 
1, 00^.  413, 671 
110. -(45, 708 
70.155,045 
J^i;87,«e5 
^o  J)  10, 416 
■J  l;,  187,830 
ii,  L42, 168 
L.1,  b65,691 
■iO,y78,374 


$41,039,048 
3,573,400 
2,610,418 
1,751,478 
1,3S9.998 
1,053.953 
844,144 
918, 101 
1,051,987 


Consumption  per  capita. — ^As  the  foregoing  tables  do  not  include  the 
Pacific  States,  their  population  is  deducted  in  obtaining  the  consumption 

Sr  capita.  The  increase  of  population  in  the  States  east  of  the  Bocky 
ountains,  during  the  ten  years  from  1860  to  1870,  was  at  the  rate  of 
21  per  cent,  lor  the  whole  decade,  or  over  2  per  cent,  per  annum  com- 
pounded. 

Equalizing  this  increase,  and  allowing  for  the  destructive  influence  of 
the  years  of  warfare,  the  following  rates  of  colsumption  per  capita  are 
arrived  at,  viz:  1860,  29.58  pounds;  1861,  26.14;  1862,  30.73:  1863, 
20.05^  1864,  15.37;  1865,  24.08;  1866,  26.35;  1867,  26.17;  1868,  29.78: 
1869,30.36;  1870,31.76. 

The  average  increase  of  population  per  decade  prior  to  the  war  was 
between  33  and  35  per  cent.,  which  would  give  neariy  3  per  cent  per 
annum  compounded.  During  the  earlier  years  of  the  current  decade, 
this  rate  was  fully  kept  up  by  a  very  large  foreign  immigration.  An  in- 
crease of  3  per  cent  is  allowed  for  each  year  up  to  1874,  and  2J  per  cent 
for  1875  and  1876.  TOis  reduction  is  aUowed  on  the  ground  of  the  fall- 
ing off  in  foreign  immigration.  With  the  resulting  figures  of  population 
as  divisors,  the  estimates  jper  capita  of  the  current  decade  are  as  follows, 
viz:  1871,  36.80  pounds;  1872,  35.96;  1873,  35.71;  1874,  37.54;  1876, 
35.39;  1876^32. 

With  various  fluctuations,  the  above  figures  show  a  steady  increase  in 
the  consumption  per  capita  up  to  1874,  the  year  in  which  our  present 
commercial  stringency  was  inaugurated.  Each  of  tlie  two  subsequent 
years  shows  a  marked  reduction  in  the  consumption,  resulting  from  the 
decreased  purchasing-power  of  the  people. 

The  marked  decline  in  consumption  per  capita  during  the  late  civil 
war  is  due,  first,  to  the  destruction  of  home  production.  Prior  to  the 
occupation  of  Louisiana  by  the  Union  armies,  sugar-planters  made  great 
efforts  to  supply  the  Southern  Stetes,  but  the  operations  of  war  ^adu^ 
ally  restricted  and  the  emancipation  of  the  slaves  finally  prostrated  this 
home  production.  Secondly,  the  blockade  of  Southern  porte  cut  off  the 
Southern  i)eople  from  the  foreign  market  and  prevented  the  import  of 
supplies/  Consumption  was  measurably  restricted  to  the  loyal  States, 
but  as  the  Union  armies  advanced  a  wider  scope  of  trade  was  given  ana 
the  aggregate  imports  enlarged.  The  close  of  the  war  showed  a  sharp 
advance  from  15.37  pounds  jper  capita  in  1864  to  24.08  pounds  in  1865. 

The  annual  production  of  sugar  and  molasses  in  Louisiana  from  1868 
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to  1876  iB  shown  in  the  following  exhibit    In  the  former  year  the  in- 
dostry  began  to  recover  from  the  prostrating  eiBfects  of  the  civil  war : 


Pounds  of  sagar  prodncsd. 

Molasses  prodnood* 

roac 

Total. 

1 

1MB 

81,506,093 

13,549^133 

* 

95^661,225 
99.452.946 
168^878.593 
146,966,125 
135,346.493 
103.241,119 
134,504,691 
163.418.070 
190,672,570 

6.081.907 
5.734,936 
10.281,419 
10.019,958 
8.898.640 
8,908.944 
11,510.828 
10.870,546 
12,034,106 

It 

1669 

45 

1810 

147.568,588 
136,649,959 
106,501,004 
88,058,278 
110.856,363 
131,700,360 
149,904.430 

21.346,004 
90,35«.173 
16, 845, 4t^ 
15,182,841 
23,648,338 
31.717,710 
40,768,140 

11 

1871 - 

78 

1872 

1873 

98 

1874 

98 

1875 

75 

1876 

71 

Beferring  now  to  the  reports  of  the  United  States  Bureau  of  StatistioiL 
and  confining  attention  to  the  last  three  years,  we  »«  enabled  to  picsent 
the  custom-house  exhibits  of  importaticHis,  together  with  the  valoes 
thereof: 

FISCAL  YSiJL  OF  1874. 


Sosaf,  browft.. .•••••...«....poatids. 

Stiar,  raifaksd « do... 

Motnasss  ....^ 4 ^Uons. 

Helada,  strap,  &o ponods. 

Candy,  fto do... 


Total. 


m,  459, 088 

3,139 

10,947,8M 

4.484,966 

13.916 


92,849,883 


FISCAL  TEAB  OF  1875. 


>.  raflnad. 
■oa ... 
Malada.fto. 

Caady,  4ko.. 

Total. 


.ponads. 

do... 

.g«tUons. 
ponnda. 


1,096.796.358 

15^251 

49.112,255 

101,766.380 
70.816 


ro,m^7S7 

11, 686;  234 

3.313.607 

16,737 


8^oe3,a7 


FISCAL  TEAB  OF  1876. 


8iij(ar,  brown*. 
Sagar.  reflnod . 

Molaases 

lialada,4to.... 
Caady,  A« 


. pounds . 
.!:do... 
.gallons. 
..pounds. 
....do... 


Total. 


1,414,254.663 

19.931 

39,006,300 

79,702,8^ 

87,995 


155,702,903 

1,685 

B,  157.  470 

2,415,995 

18.(00 


66,296,553 


From  which  the  faet  is  derived  that  the  average  annual  value  of  im- 
ported sugar  and  molafises  for  the  last  three  years  is  $81^393,091. 

The  large  reduction  in  consumption  in  1876,  as  compared  witii  the 
three  years  immediately  preceding,  is  attributable  to  the  economy  prac- 
ticed by  the  masses  on  account  or  the  stringency  of  the  times,  and  the 
fact  that  there  was  an  estimated  falling  oflF  of  about  200^000  tons  in  the 
sugar-producing  countries  from  the  crop  of  the  precedmg  year,  which 
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caused  an  average  advauce  of  about  half  a  cent  per  pound  in  tiie  selling 
price. 

The  totals  above  presented  do  not,  of  couxse,  represent  the  sums  that 
have  actually  passed  into  foreign  hands  for  our  foreign  supply,  since,  say, 
two-thirds  is  returned  to  the  Treasury  of  the  United  States  as  duties.* 
Nevertheless,  even  at  the  present  prices  of  cane-products,  the  amount 
that  is  so  exchanged  is  enormous,  and  challenges  the  earnest  and  imme- 
diate attention  of  those  who  are  anxious  to  promote  our  own  industries. 
In  view  of  the  demonstrable  fiict  that  the  capacity  of  the  sugar-belt  of 
the  United  States  is  sufficient  not  only  fully  to  supply  domestic  needs, 
but  also  under  proper  stimulants  to  tsreate  a  trade  of  export,  it  would  seem 
gross  unwisdom,  if  not,  indeed,  criminal  neglect,  to  omit  efibrt  in  the  direc' 
tion  of  fostering  an  interest  of  so  great  financial  and  economic  impor- 
tanee.  It  is,  moreover,  a  plain  proposition  that  to  profitably  increase  the 
production  of  one  necessary  commodity  is  to  divert  labor  from  the  overpro- 
duction of  another,  thus  adding  to  the  general  proi^pmty.  Thus,  we  find 
through  our  oorrei^Kmdents  that  in  most  parts  of  tho^South  the  com  and 
rice  fields,  and  even  some  of  the  cotton-areas,  are  not  so  remunerative  as 
fonnerly.  Diversity  of  crops  is  the  requirement,  both  on  account  of  the 
sofl  and  tiie  profitable  employment  of  capital  and  labor.  There  is  nofonlt 
fDtmd  by  tiugar-pkuiters  with  the  prices  received  for  their  products.  The 
profits  are  indeed  extraordinary,  even  witii  the  scarcity  of  labor  and  the 
unmethodical  and  ^ude  methods  of  cultivation  and  cane  manipulatioii 
taken  into  consideration.  The  immense  loss  entailed  by  the  unscientific 
handling  of  the  bagasse  is  referred  to  in  another  part  of  this  article.  A 
large  planter  in  J^erson  Parish,  whose  letter  appears  in  the  appendix, 
demonstrates  that  on  his  crop  of  the  present  season  a  profit  of  firom  80 
to  100  per  cent,  is  reascmably  to  be  expected  on  his  outlay. 

The  importation  of  sugar  and  molasses  is  a  necessity  onlv  because  a 
sufficient  supply  is  not  raised  at  home,  and  is  not,  therefore,  to  be  regarded 
BB  a  trade  diie^ly  eosnpeting  with  our  own  product. 

THE  SUaAH-LAIfDS. 

The  authorities  describe  the  su^ar-growing  region  of  Louisiana  as  lying 
on  both  sides  of  the  Mississippi  Biver,  from  about  sixty  miles  below  Few 
Odeans  to  about  two  hundred  miles  above^  including  the  lands  about 
many  <rf  tiie  bayous,  the  banks  of  the  Red  River,  embracing  the  parishes 
of  Avoyelles  aAd  Rapides,  and  the  level  lands  of  Termillion  and  Saint 
Martin  ^  and  yet,  as  was  stated  in  the  report  of  this  department  for  lS73j 
a£ter  an  investigation  of  the  subject  by  its  statistician,  the  average  area 
annnally  cultivated  in  sugar-cane  in  Louisiana  did  not  exceed  150,000 
acres,  or  about  half  of  an  ordinary  county.t  It  was  at  the  same  time 
asserted  that  ^  if  even  this  small  acreage  could  be  brought  up  to  the 
atandaxd  which  Mr.  Bringiei!,  one  of  the  most  Intelligent  planters  in 
Louisiana,  thinks  is  entirely  practicable,  the  annual  yield  of  the  State 
would  exceed  885,000,000  pounds  of  sugar  and  52,500,000  gallons  of  hqbo- 

*The  report  of  the  Bureau  of  Statistics  for  1876  giyes  the  amount  of  duties  on 
ia&poftation  of  sogar,  molasses,  &^,  at  $42,000,000,  in  round  numbers. 

Xl^ew  Tork  coumercial  authority,  referring  to  the  magnitude  of  the  sugar-trade, 
expresses  the  opinion  that  the  value  of  the  imported  raw  sugar  sold,  duty  paid,  in 
the  United  States  the  present  year,  wlU  perhaps  exceed  $125,000,000,  to  which  amount 
jnnst  be  added  the  additional  cost  of  renniagt  about  $2y000,()00.  To  this  must  also  be 
•dded  Uus'  value  of  molasaes  imported,  from  $50,000,000  to  $60,000,000. 

t  Bouchereau  shows  that  in  the  season  of  1676-^77  there  were  104^944  aores  oif  eane- 
gronnd,  whieh  yielded  on  on  average  1,817  pounds  of  sugar  aad  114  gallons  of  molaases 
^w*ore» 
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lasses,  which  would  equal  one-half  our  aimual  import  of  sugar  smd  exceed 
our  import  of  molasses.'' 

Nevertheless,  the  sugar  limit  is  not  confined  to  Louisiana.  In  ten  oilier 
states  cane,  with  ordinary  cultivation  and  appliances,  has  been  found  to 
give  fair  returns,  while  the  reports  of  yields  in  the  gulf  regions  of  Texas 
give  promise  of  great  future  results.  Much  of  Florida  bordering  the 
gulf  coast  is  incfisputably  well  adapted  to  profitable  sugar-culture.  It 
would  be  very  difficult,  if  indeed  at  all  practicable,  to  secure  accurate 
reports  of  the  cane-product  outside  of  Louisiana,  in  which  it  is  a  leading 
staple  carefully  noted  5  but,  relying  upon  the  United  States  census  for 
1860  and  1870,  the  following  is  the  exhibit  of  cane-products  in  the  South- 
em  States  in  the  years  .1859  and  1869 : 


Stetos. 

1890. 

1869. 

SnfBT. 

Soffur. 

MriMiim 

19'orth  CmrollnA a 

38 

198 

1,167 

1,669 

175 

506 

831,796 

5,099 

GiOlt. 
19;  494 

"""iii'iii* 

436,357 

85,115 

10,016 

13,439,778 

4081358 

35 

1,055 

644 

958 

31 

49 

80,706 

*«• 

49 

1,410 

'    CteOt. 

33.688 
431^888 
653,188 
344,338 
16«;008 
158,164 
4,585,190 
84^068 

78;  008 

Smith  Catoliiui 

FhSSr:::;:::::::;:::::::;::::::::::::::::::::::::::::: 

Aift^mf^ ...    • 

T^ml^fUlA .u.,.,.^ 

Tenm .'.!«.. ...1.1^1111111111 

ArkaniiM.. ...... ........    .^, 

MiBMxiii -:.M'.::iiii:iii:i:.":i.' 

408 
8 

92,305 
8,838 

TeniiMiM 

3;  683 

ToUla 

830^888 

14,863,996 

87,043 

6.9e3;a» 

Beferring  again  to  the  sugar-lands  of  Louisiajia,  several  of  the  corre- 
spondents of  the  department  are  very  emphatic  in  expressing  the  convic- 
tion that  the  area  of  land  adapted  to  the  production  of  the  sugar-cane 
in  that  State  is  sufficient  to  furnish  the  United  States  enough  sugar  for 
its  whole  consumption,  if  under  proper  cultivation.  XJnfortunatdyj|  the 
lands  best  adapted  to  the  cultivation  of  sugar-cane  are  all  more  or  less 
subject  to  overflow.  While  a  very  inconsiderable  portion  of  the  best 
lands  have  been  put  under  cultivation,  even  a  large  part  of  these  has 
been  rendered  unfit  for  use  by  the  destruction  of  the  levees.  In  this 
connection  attention  is  caUed  to  the  letter  of  Mr.  Longue,  of  Saint  Oharles 
Parish,  as  a  case  in  point  He  relates  that  on  his  plantation,  before  the 
crevasse  of  Bonnet-Carr6,  his  crop  wa«  ordinarily  from  200,000  to  300,000 
pounds,  and  the  crops  of  seven  of  his  neighbors  aggregated  about  2.600,000 
pounds :  but  that  all  these  lands,  as  ^o  those  of  thousands  oi  others, 
adapted  to  the  cultivation  of  sugar-cane,  remain  uncultivated  on  account 
of  annual  inundations.  Another  planter  states  that  although  he  owns 
three  sugar-plantations,  he  is  unable,  for  the  same  reason,  to  work  them. 

Messrs.  A,  Thompson  &  Co.,  sugar-merchants  of  New  Orleans,  describe 
the  sugar-area  as  follows : 

Taking  the  Miasiasippi  Riyer,  from  the  jpaiish  of  Pointe  Coup^  down  to  within  ^ 
few  miles  of  its  month,  both  its  banks  are  uned  the  whole  length  with  sugar  estatesi 
nnequaled  for  the  richness  and  fertility  of  the  soil,  eepeciaUy  the  parishes  of  Asoen- 
sion,  Saint  James,  Saint  John  the  Baptist,  and  Saint  Charles,  and,  below  the  city,  the 
parish  of  Plaquemines,  known  before  the  war  as  the  '^Empire  Parish,"  on  account  of 
the  richness  of  its  proauctions,  and  now  the  great  rice  and  orange  growing  parish  of 
the  State.  We  have  also  the  lands  olon^  the  Bayou  La  Fourche,  a  rich,  black,  and 
exceedingly  fertile  soil,  and  showing  this  year,  so  £ar,  the  largest  canes  and  meet 
promising  crops.  We  must  especialfy  report  that  portion  of  the  country  formed  of 
tiie  parishes  ot  Saint  Martin  and  Saint  Mary's,  along  the  Bayou  Teche,  and  known  ai 
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the  Attaikapas  region.  Many  Northern  and  Western  capitalists,  charmed  by  the  beauty 
of  the  eonntry,  the  salubrity  of  its  climate,  and  the  fertility  of  its  soil,  have  purchased 
large  plantations,  and  are  yearly  turning  out  paying  crops,  some  of  them  shipping 
direct  to  Northern  markets.  We  have  also  to  mention  the  sugar-producing  regions  on 
Bod  River,  composed  of  the  parishes  of  Bapides  and  Avoyelles,  where  the  cmture  is 
increasing  every  year,  producing  a  good  sugar  and  a  rich,  thick  molasses,  reddish  in 
color,  and  unequaled  for  the  grocer's  trade. 

Mr.  P.  L.  Claiborne,  of  Pointe  CoupiSe  Paiish,  is  of  the  opinion  that 
there  is  csuie-land  enough  in  the  State  to  make  one  and  a  half  million 
hogaheads,  if  tlie  levees  are  built  up;  and  Mr.  Joseph  -Ajiger,  of  Iber- 
vlDe  Parish,  a  planter  of  forty  years'  experience,  believes  that  the  pro- 
ducing capacity  of  the  State  might  be  increased  SbO  per  cent,  by  a  proper 
system  of  levees, 

I^nds  within  the  sugar-range  are  cheap  and  abundant.  It  is  stated 
by  competent  authority  that  sugar-lands,  on  the  navigable  rivers  and 
bayous,  may  be  purchased  at  firom  $15  to  $20  per  acre,  while  they  have 
a  capacity  for  the  production  of  2,000  to  4,000  and  even  5,000  pounds  of 
sugar,  with  a  proportionate  turnout  of  molasses. 

El  the  appendix  will  be  found  a  table,  collated  from  the  ninth  decen- 
xiial  census  of  the  United  States,  showing  the  number  of  acres  improved 
and  unimproved  in  the  sugar-parishes  of  Louisiana  in  1869,  which  shows 
that  in  that  year  there  were  748,539  acres  of  unimproved  land,  besides 
woodlands,  in  the  State. 

TSB  OBOP  IN  LOTTISIAIIA* 

The  sugar-product  of  Louisiana  annually,  since  1823^  is  tabulated  aa 
follows : 


Yean. 

Hogsheads. 

Tetura. 

Hogshead*. 

^         Tears. 

Hogsheads. 

1883  .........rr-r... 

30^000 
33,000 
30,000 
45,000 
71,000 
68,000 
48,000 
70,000 
75.000 

100,000 
30,000 
70,000 
65,000 
70,000 

115,000 
87,000 
90,000 

1849 

140,000 
100,000 
200,000 
186,000 
140,000 
240,000 
820,000 
247,923 
211,201 
236,547 
331,934 
449,324 
346,635 
231,497 
r},296 
279,697 
362,296 

1850 

921,840 

228,753 

450,410 

76,801 

10,387 

18.070 

41,000 

37,647 

84,256 

87,090 

144,881 

1834 

1843 

I860 

1S95 

1844 

1861 

isss.. 

1845 

1863 

1837 

1R46 

1864 

1888 

1847 

1865 

18S9  

1848 

1866 

1832 

1849 

1867 

1833 

1650 

1868 

1834 

1851 

1869 

18S8 

18T0 

1836       

1853 

1871      

128,461 
108,580 
^496 

1837 

1854 

1872 

1838 

1855 

1873 

iS :;;::::.:.::;:.: 

1856 

,1874 

116,867 
144,146 
169,331 

1840., 

18CT 

1875 

1841 

1858 

1876 

Yet  the  methods  employed  have  been  of  such  a  character  that  there 
may  be  said  to  have  been  a  minimnm  of  production,  considering  what 
might  have  been  done  with  good  culture  and  thoroughly  scientMc  ma- 
nipulation  of  the  cane.  While  Louisiana  gives  1,200  to  1,800  pounds  of 
sugar  to  the  acre  (taking  the  last  three  seasons  as  the  standard),  the 
West  India  product  is  given  at  3,000  to  5,000  pounds,  and  that  or  the 
East  Indies  often  runs  up  to  7,000.  It  is  stated  on  authority  that  in  the 
Mauritius  the  product  was  at  one  tune  increased  from  2,500  to  6,000  and 
7,000  pounds.  But  this  was  by  reason  of  very  careful  cultivation  and 
the  employment  of  the  best  means  in  the  extraction  of  the  saccharine 
matter.  Porter,  in  his  work  ,on  the  sugar-cane  (1843),  states,  concerning 
Mauritius,  that  the  average  production  of  sugar  to  the  acre,  from  cane 
introduced  from  Java,  was  2,000  pounds.    In.  virgin  soil  of  the  best 
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quality  mote  than  6,000  pounds  per  acre  wero  obtained;  but  this  pro- 
duct was  matedally  lessened  the  seccmd  year,  and  when  the  land  had 
been  cropped  for  several  years  in  succession  the  quantity  was  frequently 
reduced  to  1,100  or  1,200  pounds. 

The  matter  of  lessened  yield,  or  of  what  is  called  by  planters  them- 
selves "  deterioration,^  is  one  of  great  moment  in  considering  the  question 
of  sugar  production.  An  American  authority,  writing  on  this  subject 
before  the  war,  refers  to  the  fact  that,  "from  some  cause  not  well  under- 
stood>  the  product  of  sugar  to  the  acre  is  not  so  great  as  it  has  been  in 
past  years.  This  may  be  owing  to  continued  repetition  of  the  same  crop 
without  adding  manures  to  the  land,  or  to  the  practice  of  reserving  in- 
ferior canes  for  seed;  while  some  have  supposed  it  is  caused  by  deteriora- 
tion of  the  stock  through  continued  use  of  cuttings  fix)m  the  same  source. 
To  remedy  the  trouble,  in  case  of  this  being  the  cause  of  deterioration, 
the  tJnited  States  Government  recently  [in  1856]  collected  a  new  supply 
of  canes  from  the  nortiliem  part  of  South  America  and  distributed  them 
among  the  planters.''* 

In  his  annual  Louisiana  sugar  rep<Ht  for  1876-^7,  Bouoherau  states 
that  cane  once  planted  in  Louisiana  remains  in  the  ground  from  three  to 
four  years,  ftunishing  from  two  to  three  successive  crops,  and  that  often 
the  old  stubbles  are  rooted  up  and  the  same  land  replanted  in  cane.  Com- 
menting on  this  management,  he  says : 

A  contribntion  so  vital  exaotod  from  the  soil  tends  greatly  to  impoverifih  it;  yet 
this  has  long  been  an  error  in  practice,  and,  what  is  worse,  has  been  foUowed  by 
planting  in  lands  so  impoverished  the  short-jointed*  and  hara,  woody  stnbble.  It  is 
this  that  baa  oauaed  the  pres^it  deterioration  i&  cane. 

He  then  cites  the  fact  that  unsuitable  mineral  fertilizers  are  employed, 
which,  while  producing  an  appearance  of  fertility,  in  reality  impoverish 
the  land,  and  still  further  contribute  to  the  detedoration  of  the  cane. 
When  it  is  remembered  tiiat  the  sugar-crop  is  one  of  especial  and  pecu- 
liar exaction,  and  that  under  ordinary  circumstances  even  the  best  soilg 
need  rest  and  replenishment  of  weakened  or  exhausted  properties,  the 
importance  of  an  intelligent  consideration  of  the  best  methods  of  restor- 
ing and  sustaining  our  sugar-lands,  and  of  staying  the  degeneration  so 
generally  complained  of,  w5l  be  at  once  apparent  On  this  point  the  ob- 
servations of  Mr.  Moore,  a  planter  of  Washington  Parish,  in  a  letter  to 
the  department,  are  appropriate  and  suggestive.    He  says : 

It  ifi  a  weU-known  fact  that,  up  to  the  time  of  the  war,  the  cultivation  of  aU 
Sonthern  agricultural  products  was  yet  crnde  and  undefined;  but  should  the  new 


appU^nces  of  drainage,  deep  plowing,  fertilizing,  and  improvement  in  selection^' 
which  have  enabled  our  farmers  to  quadruple  vields  per  acre  of  their  cotton  and  other 
products,  be  extended  to  the  cultivation  of  the  cane,  at  present  prices  of  sugar,  the 


So  ftdly  impressed  is  our  correspondent,  Mr.  Ton  Phul  (whose  compre- 
hensive letter  is  printed  in  full  in  the  appendix),  with  the  loss  entailed 
by  loose  methods  o£  cultivation,  that  he  strongly  recommends  the  estab- 
lishment of  an  experiment  station  or  farm,  in  order  that  the  sugar-inter- 
est may  be  advanced  by  proper  tests  and  the  solution  of  a  number  of 
perplexing  problems  in  cane-ltoning.  Mr.  Von  Phul  very  justly  reUeves 
the  planter  of  blame  in  the  matter,  giving,  imdoubtedly,  the  correct  rea- 

..!■..  ■ * r.  .     ,.    .i:   .       ■      .1   .    ,  .,    ■   .   > 

*"  In  1B43  Congress  oirder^  scientific  investigations  to  be  made  relative  to  the  chem- 
ical nature  of  saccharine  substances  and  the  art  of  manufacturing  sugar,  under  the 
direction  of  Prof.  A.  D.  Bache.  The  investigations  were  conducted  by  Prof.  R.  8. 
MeCulloh,  a  chemist  of  reputation,  and  were  ^orough  in  their  chamcter;  resulting  in 
incalculable  practical  good  to  the  planters  ot  that  da^.  A  series  of  three  r^rtEk 
covering  the  chemical  examinations,  waa  published  at  intervals  by  the  Soor^tary  ol 
the  Treasury,  the  last  making  its  appearance  in  1847. 
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saoj  the  great  risk  and  expense  attending  pore  experimentation^  The 
letter  here  referred  to  affords  an  accurate  picture  of  primitive  methods 
still  adhered  to  for  ibe  lack  of  th(Hx>ugh  instmction  in  bett^,  and,  in  the 
Old,  Tery  much  cheapo. 

THE  BAaA£SSE.  , 

At  the  expense  of  repeating  what  has  already  appeared  in  the  pub- 
hahed  volnmes  of  the  department,  the  following,  from  the  AnnoalBe- 
port  of  1873,  condensed  ^m  a  statement  by  Mr.  M.  S.  Bringier.  is  incor- 
porated in  this  inquiry,  in  order  to  show*the  possible  profits  uiat  have 
siiled  to  be  realized  in  prosecuting  the  sugar  industry: 

The  annual  ayerage  yield  of  cand  on  the  suffiu-  pUyitations  should  be  about  GOflOO 

runds  per  acre,  containing  90  per  cent.,  or  54,000  pounds  of  juice.  The  lott^,  at  80^ 
Banm^  ito  average  strength,  contains  15.3  per  cent,  of  pure  dry  sugar,  making  the 
averaM  total  amount  of  sacoliarine  matter  in  an  acre  oi  cfme  8,262  pounds,  or  one 
pcmna  of  sugar  to  about  7.26  pounds  of  cane.  The  sugar,  on  evaporation,  absorbs 
water  of  cryetallizatiou,  raising  the  percentage  of  sugar  and  molasses  to  17.59,  in  th^ 
pioportion  of  three  parts  of  sugar  to  two  of  molae^es.  If  there  were  a  perfectly 
rThaiMtiv  process  by  which  the  whole  saccharine  element  could  be  extracted,  the 
aTsnce  yield  of  ap  acre  of  eane  would  be  about  5,700  pounds  of  sugar  and  3,600 
poanos  of  molasses;  but  the  planters  require  &om  35  to  55  pounds  of  cane  to  make  a 
wmod  of  sugar  and  two-l^ros  of  a  pound  of  molasses.  The  average  of  the  State  is 
2L96  pounds  of  sugar  and  1.5  pounds  of  molasses  to  each  100  pounds  of  cane.  At  this 
rate  of  production,  an  average  plantation,  with  100  acres  under  cultivation  in  oanO; 
yields  ti^OOO  pounds  of  sugar,  at  8  eents  per  pound,  and  90,000  pounds  of  molasses, 
at  4  eentaper  pound ;  total,  |14,400.  The  expenses  of  culture  are  $5,000;  of  mannfac> 
tne^  $5,400;  taxes,  overseer,  euffine^r.  &«.,  10,000:  total.  $12,400,  leaving  a  net  profit 
ef  bat  $2/)Q0.  Mr.  Bringier  thinKs  it  aemonstrated  that  10.5  pounds  of  cane  will  easily 
yield  a  pound  of  snj?ar  and  two-thirds  of  a  pound  of  molasses.  At  this  rate  100  acres 
of  eane,  averaging  S}.000  pounds  per  acre,  should  yield  571,428  pounds  of  snj»r,  at  8 
eents  per  pound,  and  380,952  poonda  of  molasses,  at  4  cents  per  pound ;  total,  $W,95L32. 
The  expenses  of  cultivauon  and  mmiagement  would  be  the  same  as  for  the  actual  crop 
bet  the  eost  of  manufacture  would  be  enhanced,  making  the  total  expense  $18,951.3!^ 
aad  leaving  a  net  profit  of  $42^000,  or  $40,000  more  than  is  now  derived  from  100  acrss 
of  eane  on  an  average/  These  considerations  give  some  idea  of  the  enormous  losses 
indistod  upon  the  sugar  interest  and  upon  the  couutrv  by  unthrifty  methods  of  produo* 
ikoL  It  is  a  startlii^  thought  that  probably  a  hundred  million  x>oundB  of  sugar  are 
OBnally  burned  up  in  the  hagas9e  of  imperfectly-treated  canes. 

Mr,  Von  Phul  refers  to  several  processes,  more  or  less  successful)  for 
the  unelioration  of  the  difficulty  here  described.  But  a  change  for  the 
better  appears  to  be  promised,  if  the  statements  of  Mr.  A.  De  La  Oor- 
nflliareu  in  his  lately-published  work  on  the  ^^  Culture  of  Sugar-Cane  and 
Sogar  Manufacture  in  Louisiana,"  be  well  founded,  and  the  hopes  enter* 
tained  concerning  a  new  method  of  handling  the  bagasse  do  not  prove 
ilbigive.  In  referring  to  a  recent  invention  of  Mr.  M.  S.  Bringier  for  the 
exhaustion  of  bagasse^  he  says  that  the  apparatus  is  simple  in  execution 
and  easily  managed,  aod  makes  the  haaasse  yield  40  per  cent,  or  24 
pounds,  more  juice  tnan  is  fiimished  by  the  passage  of  the  cane  through 
the  mill  alone.  "  It  is  a  well-known  feet,''  he  says,  "  that  the  cane,  after 
several  pressures,  even  as  many  as  eight  or  ten,  still  yields  juice,  and 
that  a  complete  exhaustion  can  only  be  obtained  by  dissolving  the  sac- 
charine substances  inclosed  in  the  cellular  tissues."  Commentmg  on  the 
statements  of  Mr.  De  La  Comilliere,  the  following  observations  are  made 
by  Mr.  Bonchereau  in  his  last  annual  sugar  report: 

The  startling  fact,  so  weU  attested,  that  40  per  cent,  of  the  sagor-prodncts  of  Lou- 
Iriaaa,  throngn  all  her  ^eas  past,  secured  in  the  culture,  have  l^en  lost  through  the 
inadequacy  of  the  machinery  employed  in  manufacture;  that  nearly  one-half  of  the 
pcodoct  has  been  cast  away  from  countless  thousands  of  fields  of  cane,  extending 
otek  through  so  many  years,  indeed  generations,  is  certainly  calculated  to  arouse  the 
iatcrcet  not  only  of  sngar-planters,  but  of  society  at  large  in  all  its  classes  and  condi- 
tkoa,  ia  the  question  of  sugar  production  for  tne  future,  not  here  only,  but  every- 
vhoe. 

*8ee  also  letter  of  Mr,  firingier  to  the  department,  on  the  samesnl^ectyiA  appendix. 

Digitized  by  VjUUVIC 


32     REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 
OENTRAIi  FACTORIES  AND  SMALL  FARMS. 

It  is  evident  that  if  the  area  of  sugar-planting  be  very  widely  extended 
in  the  adapted  regions,  including  the  sugar-belt  of  Louisiana,  Texas,  and 
Florida^  there  must  be  a  wise  innovation  upon  the  old  system  of  large 
plantations  and  expensive  sugar-houses  equipped  by  individual  planters. 
Iliere  is  land  in  great  abundance,  purchasable  at  rates  veiy  much  lower 
th^i  good  farming-lands  at  the  West  It  is  entirely  practicable  for  tiiese 
to  be  worked  in  small  tracts  Ijy  enterprising  farmers,  provided  the  cen- 
tral-factory system,  now  much  talked  about  at  the  South,  be  set  on 
foot.  The  great  expense  attending  sugar-production,  and  the  especial 
skill  requir^,  reside  in  the  handling  of  the  cane  in  the  sugar-house.  If 
capital  erect  sugar-factories  in  the  cane  districts,  the  profits  of  the  small 
prodijcer  would  accrue  fix)m  the  sale  of  his  raw  material.  It  is  simply 
tiie  carrying  by  the  farmer  of  his  wheat  and  com  to  the  miller  or  the 
commission  merchant.  JEow  many  small  farmers  might  be  expected  to 
flourish  at  the  North  and  West  were  it  necessary  to  erect  a  grist-mill 
and  a  distillery  on  every  farm  f  The  system  of  cultivating  small  tracts 
would  promote  thrift  and  thorough  work,  and  secure  the  l^t  attainable 
results  at  the  South  in  the  cultivation  of  sugar,  as  it  does  at  the  North 
in  the  cultivation  of  com  and  wheat  Such  a  division  of  labor  would 
carry  an  intelligent  and  skilled  element  to  the  sugar-fields  and  infbse  an 
energy  into  the  industry  hitherto  unknown.  It  is  satisfactory  to  note 
that  the  intelligent  press  of  Louisiana  is  awake  to  this  view  of  the  case, 
and  that  attention  is  being  particularly  directed  to  the  feasibility  of  the 
central-factory  system  and  the  great  advantages  to  be  derived  fix)m  its 
practicable  operation. 

A  few  planters  of  Louisiana  have  already  made  efforts  in  the  direction 
of  practicing  this  method,  which  is  found  to  work  well  in  the  French 
West  Indies,  and  has  encouraged  many  small  farmers  to  raise  crops  and 
dispose  of  them  for  grinding.  Messrs.  Walker  &  Co.,  to  whom  allusion 
has  been  made  before,  are  decidedly  of  the  opinion  that  if  this  i^stem 
were  in  vogue  a  great  portion  of  the  uncultivated  lands  of  the  State 
might  be  fie^ed  out  and  cultivated  in  small  tracts.  They  state  the  sin- 
gle objection  that  in  Louisiana  the  grinding  must  be  gotten  through  in 
tiie  shortest  time  to  avoid  &osts,  and  the  country  is  yet  too  sparsely 
populated  to  furnish  enough  material  for  new  mills  to  be  worked  with 
success ;  "  however,  some  of  the  larger  planters  are  beginning  to  try  the 
system  of  buying  canes  outside  of  their  own  crops  and  grinding  them  on 
their  mill.''  But  this  difficulty,  as  well  as  tiie  one  of  remoteness  &om 
fuel,  may  be  overcome.  The  plan  is  being  discussed  of  building  cheap 
wooden,  horse,  or  even  steam,  railways  to  &nber-lands  and  water-courses 
from  the  interior  prairie  sugar-lands,  thence  to  centrally-located  sugar- 
houses.  It  is  proposed  that  these  roads  be  built  by  the  imited  labor  and 
capital  of  those  immediately  concerned,  affording  easy  means  of  trans- 

Krtmg  both  fiiel  and  canes  to  the  mill.  ''  Our  prairie-lands,"  says  the 
^uisiana  Sugar  Bowl,  published  in  the  Attakapas  region,  <<  are  all 
destined  to  be  cultivated,  principally  in  cane,  as  soon  as  railroads  are 
built  to  supply  the  fuel,  and  we  are  confident  that  at  least  two  lines  from 
Kew  Orleans  to  Texas  will  ere  long  pass  over  the  prairies  of  Western 
Louisiana." 

Mr.  Walker,  of  Saint  Mary's  Parish,  refers  to  the  fact  of  such  estab- 
lishments being  carried  on  where  canes  are  purchased.  The  average 
price  is  85  per  ton  of  2,000  pounds,  weighed  at  the  factory.  In  some 
cases  land  and  seed-cane  are  ftimished  by  the  factory,  when  $4=  per  ton 
is  paid  for  the  canes.  He  states  that  the  average  product  of  an  acre  of 
plant-canes  well  cultivated,  on  fair  land,  is  eighteen  tons. 
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As  will  be  seen  in  the  appendix,  several  correspondents  reflect  a  senti- 
ment in  regard  to  the  encouragement  of  entei^rising  labor  firom  the 
North,  and  a  desire  to  change  the  "old  plantation  system,'^  that  promise 
the  happiest  results.  Says  Mr.  Guion,  of  Assumption  Parish^  "We  need 
more  labor,  and  we  can  readily  give  employment  to  thousands  of  white 
men  at  remunerative  rates,  and  whom  we  expect  shall  become  owners  of 
the  soil,  since  large  plantations  are  being  rapidly  divided,  there  being  no 
longer  here  the  ambition  to  i)0sses8  large  quantities  of  land  that  are  un- 
productive.'' Mr.  Moore,  of  Washington  Parish,  relates  that  experience 
at  the  South  since  the  war  has  "thoroughly  exploded  the  old  theory  that 
sugar  could  only  successfdUy  and  profitably  be  cultivated  by  slave  labor ; 
al^,  the  erroneous  impression  that  good  white  labor  could  not  be  em- 
ployed in  this  cUmate.''  And  in  this  view  he  is  very  intelligently  sus- 
tained by  Mr.  Spangenberg,  of  Jefferson  Parish,  to  whose  letter  special 
attention  is  called.  Mr.  Austin,  of  Saint  Mary's  Parish,  savs  Uiat  some 
effort  has  been  made  to  introduce  a  white  element  there,  and  he  is  of  the 
opinion  that  ultimately,  "  when  the  attention  of  our  inteffigent,  indus- 
trious class  of  farmers  is  turned  to  this  country,  labor  will  t)e  procured, 
and  that  of  the  right  stamp." 

SUMMARY. 

From  the  foregoing  the  following  facts  are  deduced : 

1.  Gliat  the  Fnited  States  is  |>aying  annually  to  other  nations  immense 
sums  of  money  for  a  staple  article  of  consumption  which,  the  proper  en- 
couragement and  support  being  afforded,  might  be  x>roduced  at  home. 

2.  TbAt  the  production  of  sugar  in  Louisiana,  our  chief  source  of  do- 
mestic supply,  was  about  63  per  cent  less  in  1876-^77  than  in  1861-'62, 
while  at  the  same  time  in  the  years  of  largest  production  a  very  insignifi- 
cant part  of  the  whole  body  of  cane-bearing  lands  have  at  any  time  been 
under  cultivation. 

3.  That  the  system  of  sugar-production  heretofore  fi)llowed  has  not 
been  of  a  character  calculate  to  produce  the  best  results,  great  losses 
having  been  entailed  on  account  both  of  the  agricultural  methods  and 
the  mechanical  appliances  used  in  extracting  the  saccharine  matter,  the 
loss  through  unscientific  handling  of  the  bagasse  alone  amounting  to  a^ 
least  40  per  cent 

4.  That  an  improved  system  of  labor,  involving  the  division  and  the 
cultivation  of  smaller  tracts  by  individual  owners,  and  a  more  thorough 
and  scientific  handling  of  the  cane^  would  very  largely  increase  the  sugar- 
product  and  go  far  toward  keepmg  pace  with  the  annually-increasing 
demand  of  the  whole  country. 

5.  That  successive  plantings  of  the  same  seed-cane  have  resulted  in  a 
deterioration  of  the  stock  that  demands  serious  and  immediate  attention. 

6.  That  there  are  immense  tracts  of  unoccupied  and  abandoned  sugar- 
lands  in  Louisiana  which  are  purchasable  at  low  rates. 

7.  That  the  absorption  of  these  lands  by  small  cultivators  depends 
upon  the  protection  afforded  by  a  good  levee  system,  the  establishment 
of  central  factories,  and  the  construction  of  transportation  ways. 

8.  That  a  very  large  area,  heretofore  highly  productive,  cannot  be  safely 
worked  on  account  of  inundations  arising  from  tiie  bad  condition  of  levees. 

9.  That  the  new  system  of  ownership  of  smaU£arins,whic]f  is  now  bdng 
encouraged,  will  give  growth  to  individual  independence,  draw  around 
itself  educational  and  refining  influences,  and  build  up  and  energize  new 
and  thriving  communities,  sucji  as  e:dst  whenever  self-reliant  and  intel- 
ligent labor  flourishes. 
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The  suggestions  aotd  reocmimeiLdations  ol  sngar-cnltivators  from  whom 
l^^^eors  hii>ve  l^een  received  by  the  departoient  are  sueoinctly  giv^a  as  fol- 
lows: 

•  1.  Ptotectton  <tf  the  lands  ftvm  overflow  by  means  of  a  lefvee  system  to 
be  devised  and  maintBiiied  by  the  general  government 
:  2.  The  clearing  up  and  draining  of  swamp  and  low  lands,  and  tiie  de- 
terminMiOB  of  outlet  draina^  with  special  refer^ee  to  enoonxaging  and 
assidtmg  si^all  pl^^ters,  the  system  obtaining  in  Holland^  Gt  a  suitable 
nK>d£leation  Kif  it,  being  reooinmended. 

d.  Lab^,  white  a&d  colored,  of  whieh  there  is  scarcity  upon  the  lands 
ev€Hi  ii6w  worked.  An  element  is  desired  that  is  willing  to  w<Mrk  on  the 
tenant  system,  thrifty,  ambitious  to  own  lands. 

4b  CapimI}  to  improve  and  clear  np  lands  and  ^^set  tilings  to  rights,^ 
to  erect  and  th^MToughly  equip  sugar-houses,  build  tramways  and  lines  of 
eommanicatioa  by  means  <^  whi<^  lands  rezaote  firam  wat^Msourses  may 
be  carved  into  fiairms,  tmd  to  inti*oduoe  the  most  approved  agnculturai 
and  mannfltetming  appliances. 

5.  Improvement  of  canenseed  tiiremgh  importati<tt8  from  other  lafti- 
ttides,  to  b^  tlJdtriboted  among  the  planters  of  the  State. 

6.  In  view  of  the  great  imx)ortance  of  securing  a  maximum  amoimt  of 
juice  fix)m  the  «^ue  and  the  most  desirable  me&ods  of  manipulating  it 
after  expression,  in  order  to  produce  a  superior  article  of  commerce,  the 
api>ointmeut  of  i^ractical  chemists  to  study  the  operations  of  manufacture 
on  the  groun%L  T^e^  also  to  anal3^  the  soils,  provide  meuis  fin*  con- 
ver^ig  tto  <^  trasb  cane''  into  a  fertiluEer,  and  to  suggest  such  other  Her* 
tiiizing  meafi^  m  may  beet  c<mduee  to  the  re-establishment  of  weakened 
or  exhausted  soils. 

7.  The  establishment  of  an  agricnttoral  college  on  tiie  genend  plan  cf. 
tiiose  at  the  North. 

8.  The  establisbment,  by  State  aid  Gf  otherwise,  of  an  agiicultural  sta- 
tion or  exx)erimeutal  ikrm,  for  determining  questions  bearing  upon  the 
sugar-industry,  siiice  experimental  tests  c<mducted  by  individuals  lack 
thoronghness,  on  aecoont  erf  the  expense  tmd  time  required  to  carry  th^n 
forward  to  complete  and  reliable  results. 


APPENDIX. 

l^rrOMB  OP  LBTTBB8  FROM  S^aAB^I^AIf  TSRS  OF  LOTHBUNA. 

John  D.  Mxjrrell,  Iberville  Parish: 

The  aa/tioiml  Kovmroinent  shoold  take  our  levees  in  hand  and  protect  ns  fxom  the 
dittiatroiu aimaaT<yreifl0w&  It  ajhould  also  oiyeiia  protecftion  by  placing  a  nnifdnn  tax 
ofa^  or  '^  aeaxXB  per  poimd  upon  all  grades  of  onclanfled  Bogars,  and  from  4  to  4i  cents 
npon  clarified  sugars  imported.  Immigration  should  be  encouraged.  Laborers  axe  our 
sxeat  necessity ;  and  "with  plenty  of  them,  and  the  proper  protection,  the  sa«UM3rop 
9r  iHoH  State  wonld  soon  sweU  im^o  hnndieds  of  thousands  of  hogsheads  annodly. 

Ghablbs  H.  WAXJOOty  of  Walker  &  Thompson,  Franklin^  Saint  Mary's 
Parish: 

The  lands  best  (idapted  to  the  coltiyation  of  su^^-cane  are  all  more  or  less  snl^ject 
to  the  annual  overflow  of  the  Mlflsissippii  and  their  protection  by  the  national  goyem- 
ment  is  imperatively  necessary.  •  ♦  *  We  want  to  improve  our  seed-oane ;  the 
loss  bjr  spoiMnff  is  annually  on  the  incrMse,  showing  that  it  is  deteriorating.  We  need 
fresh  imporiaiions  &om  other  countries,  to  be  distributed  in  small  parcels  to  the 
planters.  *  •  »  We  need  more  laborers.  In  the  Teche  country  we  pay  from  $15 
|o  $25  per  month  for  men,  and  provide  them  house,  garden,  flre-wood|  rations,  half  lui 
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acre  of  land  in  field,  and  team  and  half  of  Saturday  to  work  the  same.  We  pay  &om 
50  to  75  cents  per  day  for  women,  without  rations.  During  sugar-making  we  i>ay  |1 
per  day  and  50  cents  for  one-half  the  night.  There  are  more  wanted  than  are  in  the 
ooQiitry*  If  the  department  eouM  spread  this  inlccmation  among  the  freedmen  in 
other  ioeatities  whore  there  is  a  surplus  and  where  they:  cannot  get  remaneratiTe 
wages,  or  if  they  could  be  assisted  in  emigrating  from  such  places,  it  would  benefit 
the'&eedBien  and  the  country.  *  *  *^  Central  sngar-faoteries  are  being  established^ 
where  canes  are  purchased.  The  average  price  is  $5  ngr  ton  of  2,000  pounds,  weighed 
at  the  factory.  In  some  cases  land  and  seed-cano  are  lurnisbed  by  the  factory,  and  (4 
per  ton  paid  for  canes.  The  average  product  of  an  acre  of  plant-canes,  well  cultivated, 
on  fair  land^  is  eighteen  tons.  *  *  «  We  need  a  more  thorough  knowledge  of  the 
chemical  CQ^6tit^ent^of  oar  varipos  soUe  and  the  reqi^site  fertiSzers  to  increase  the 
product  of  sugar. 

BtoBY  Ware,  Ibetnille  Parish: 

The  soil  in  this  section  of  the  country,  for  richness  and  dnrabillty,  is  not  excelled  by 
any  lan^s  i^  tlio  world,  a  large  quantity  of  which  is  now  iinonltivated,  and  a  large  pi^ 
of  that  so  badly  as  to  produce  but  little  over  half  orops»  *  *  *  We  need  more  cap^ 
ital  and  labor.  If  the  larg^  capitalists,  of  the  North  and  West  could  understand  fully 
the  large  income  to  be-  realized  from  proper  cultivation  of  these  lands  in  suear-cane, 
they  would  supply  the  needed  capitsU.  Labor  would  follow  in  abundance  uom  dlf-* 
ferent  parts  of  the  ^outh^  where  both  colored  and  white  laborers  are  eking  out  a  poor 
living  on  run-down  lands  in  cotton  ai^  com.  *  «  *  We  need  a  good  levee  system 
in.  the  hands  of  the  general  government. 

E.  W.  MooEE,  Washington  Parish : 

Only  a  small  proportion  of  the  best  sugar-lands  of  Louisiana  have  been  put  under 
cultivation,  and  a  i3onsiderable  part  oTthese  have  since  be«ai  rendered  unfit  for  use  by 
the  desttToetion  of^our  levees  during  the  war^  we  being  unable  to  restore  or  keep 
thm  up.  Could  the  Federal  Government  be  induced  to  extend  to  us,  in  our  preseni. 
mined  condition,,  auy  aesiatanca,  not  only  in  rebuilding  our  leyoes,  but  also  in  estab- 
lishing.a  prqpei  and  thorough  levee  system,  these  abandoned  acres  would  again  be 
restored  to  ^e  production  of  sugar,  and  there  would  be  redemption  of  a  body  of  allu- 
vial land  equal  in  extent  to  one-third  the  area  of  the  whole  State,  superior  iu  fertility. 
taan;^  other  equal  body  of  land  in  the  Union,  unexcelled  by  anv  la  the  world.  *  ^ 
*  Xt  isrik-weU-known  fg^t  that  up  to  the  time  of  the  war  tiie  cultivation  of  aU  South- 
ern agricultural  p£od:ucts  was  yet  crude  and  undefined ;  but  should  the  new  applifuiceS' 
of  drainMO,  deep  plowing,  fertilizing,  and  improvement  in  selection,  which  have  ena- 
bled, our  xaoners  to  quadruple  yields  p^  acre  of  their  cottcm  and  o^er  produots^  be 
extended  to  the  cultivation  of  the  cane,  at  preeent  pneesof  sugar  the  viilue  of  our 
increased  production  would  be  almost  fabulous.  *  *  •  The  cost  of  the  levee  im- 
provements would  be  trifling,  compared  to  the  immense  benefits  to  be  derived  not 
only  by  ourselves  but  by  the  whole  country  indirectly,  to  say  nothing  of  the  moral 
infinenee  in  healing  past  dissensions.    *    •    « 

.  The  labor  qi*0eti4mr^Ova:  expedence  since  the  war  haa  thoiouflhly  exploded  the  old 
theo^  ths^  sugar  could  be  soocessfully  and  profitably  oulUvatea  by  slave  labor  only; 
alao.the  erroneous  impression  that  ^ood  white  labor  could  not  be  employed  in  this 
warnrcUmate.  Under  this  theory,  it  would  be  difiioult  to  es^lain  the  prosperity  of 
hig^ily  productive  countries  in  some  parts  of  the  woiid  inhabited  almost  if  not  exclu- 
sively %  the  white  race,  situated  much  nearer  the  equator,  and,  consequently,  in 
mu^  waatmer  latitudes^  My  own  experience^  extending  back  to  mji  earliest  recoUeo- 
tion^  is  ttiat  we  have  always  had  good  white  labor*  The  western  and  southwestern 
section^  of  this.  State  have  always  been,  with  few  exceptions,  almost  exclusively 
inhabited  by  the  white  race,  among  whom  are  many  choice  white  laborers.  •  *  • 
QwXoe  ^  ^  heavy  labor  rec^uired  in  the  cultivation  a^d  manufacture  of  sugp,  as  a 
matter  of  economy  our  experience  has  taught  us  the  expediency  of  substituting  ma- 
chinery for  manual  labor  wh/M:evec  practicable.  An  advance  in  this  direction  l^fore 
the- wac  had  made  considerable  progress.  In  this  respect  we  not  onlv  led  but  placed 
OBiselves  far  ahead  of  all  suga^prodnoing  countries,  simpli^ng  and  cheapening  all 
prooessesv. 

C.  B.  Austin,  Saint  Mary^s  Parish: 

The  main  question  is  how  to  obtain  suflScient  labor.  In  this  respect  we  are  deficient, 
and  there  is  much  diversity  of  opinion  on  the  subject.  Some  advocate  the  introduc- 
tion of  Chinese ;  many  send  agents  to  the  Cuolinas,  Qeorgia,  imd  Tirginia;  but  those 
neero  laborers  are  generally  infBrior  to  our  own  as  to  work  on  a  sugar-plantation.  I 
QB^emxiloy  the  Louisiana  colored  man.  Some  effort  has  been  mme  to  introduce  a 
white  element  from  the  North  and  West,  and  I  believe  that  ultimately^  when  the 
ai^ntson  of  our  intelligent,  indostvious-  class  of  fiEomers  is  turned  to  this  country^ 
labor  will  be  proeuied,  aad  that  of  the  tifii^  etamp^ 
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John  B.  Pittman,  La  Fourche  Parish: 

Enconragement  of  labor  and  capital  is  most^eeded  to  increase  the  psodaetiea  ot 
sugar  in  I^nisiana.  There  is  abundance  of  land  now  lying  idle,  run  to  weeds.  Att 
present  prices,  sugar  is  the  most  profitable  crop  that  can  be  raised.  Many  sugar-plan^ 
tations  for  several  years  have  been  cultivated  in  rico,  but  the  prices  of  rice  are  not. 
sufficiently  remunerative  now.  Reliable  labor  is  scarce,  even  for  the  amount  of  oano> 
now  raised  in  the  State.  ^ 

L.  Q.  AumicUj  Assamptiou  Parish : 

I  would  suggest  as  follows:  Ist.  An  importation  of  choice  varieties  of  seed-eane  to 
be  placed  in  the  hands  of  responsible  parties  who  may  take  sufficient  interest  ih»  ^g^ 
subject  to  devote  their  attention  to  acclisiatizing  them  and  obtaining  the  best  resnraS' 
2d.  A  thorough  and  exhaustive  analysis  of  the  various  fertilizers  now  being  osfeetl^* 
sively  used  on  cane^  with  a  view  to  ascertaining  which  contain  in  most  periect  foriii^ 
the  elements  essential  in  production  of  the  component  parts  of  cane  and  least  destruc-' 
tivo  of  the  natural  vitality  of  the  soiL  in  order  that  we  may  be  able  to  avoid  the' dan- - 
gers  which,  to  a  certain  extent,  manifested  themselves  to  the  beet-growers  of  £uf#pe,  • 
who,  in  order  to  obtain  large  results,  fertilized  to  such  an  extent  and  with  such  nurte^ 
rial  as  to  kill  the  land.    In  tlmefi  past  the  fertilizer  almost  exclusively  used  was  tfae^ 
pea-vine,  which  produced  the  result  desired,  partly  by  decomposition  of  the  vine  ana 
m  part  by  the  dense  shade  it  produced ;  but  now  there  is  yearly  a  largely  increasing 
use  of  cotton-seed  meal  and  other  fertilizers,  which,  while  they  produce  immediate 
grand  results,  will,  in  the  opinion  of  many  planters,  work  disaster  to  our  land  in 
the  end. 

NORBERT  liANaUE,  Saint  Gharles  Parish: 

In  order  to  extend  the  production  of  sugar,  according  to  the  desire  of  the  department, 
it  will  be  necessary  to  put  in  a  condition  of  culture  the  lands  that  have  lleen  aban- 
doned since  the  great  crevasses  which  inundated  a  considerable  portion  of  the  soil  of 
Louisiana.  These  lands,  formerly  covered  by  abundant  crops  of  the  sugar-cane,  now 
present  to  the  view  a  vast  and  melancholy  expanse  of  ruins  and  swamps,  in  whicii  the 
waters  of  the  Mississippi  seem  permanently  to  rest.  I  will  cite  but  one  example  of 
the  ruin  of  these  lands,  that  of  the  destruction  of  my  own  and  of  some  of  my  immediate 
neighbors.  On  my  place,  before  the  crevasse  of  Bonnet  Carr6,  my  crop  ordinarily  was 
fSrom  200,000  to  300,000  pounds.  The  crops  of  seven  of  my  neighbors  were  in  the  aggre- 
gate about  ^600,000  pennds.  All  these  land^  as  also  those  of  thousands  of  o^oerSi 
adapted  to  tne  culture  of  the  sugar-cane,  remain  uncultivated,  for  the  reason  that 
every  year  they  arc  inundated  by  the  waters  of  the  river.  The  State  has  not  the 
means  of  reconstructing  the  levees  and  closing  the  openings  through  which  the  waters 
come  to  drown  the  lands. 

Lewis  Guion,  Assamptiou  Paiish : 

There  is  yet  lacking  confidence  in  the  stability  of  our  levees,  which  has  disoonra^^ 
immigration  and  sugar-production,  and  has  caused  a  largo  area  of  the  richest  portion 
of  the  alluvial  land  of  Louisiana  to  grow  up  in  weeds.  Should  the  government  buUd 
up  the  levees  of  our  inland  sea,  which  washes  the  shores  of  so  many  States,  and  which 
has  bcj^un  to  be  considered  a  national  work,  there  will  be  an  immense  revival  of  the 
sugar-interest.  •  »  •  We  need  more  labor,  and  wo  can  readily  give  employment 
to  thousands  of  white  men  at  remunerative  rates,  and  whom  we  expect  shall  tiecome 
owners  of  the  soil,»8inco  large  plantations  are  being  r%pidly  divided,  there  being  no 
longer  here  the  ambition  to  possess  large  quantities  of  land  that  are  unproductive. 
•  w  •  »j«jjg  department  can  do  a  great  deal  of  good  by  sending  a  practical  chemist 
to  Louisiana  about  the  1st  of  October,  to  spend  a  winter  in  observing  the  modes  of 
making  sugar,  the  fertilizers  employed  and  their  effects,  in  analyzing  the  various  soils, 
and  especially  suggesting  some  cheap  and  practicable  mode  of  quickly  converting  the 
large  mass  of  bcigasse  into  a  fertilizer,  either  by  machinery,  cutting  it  up  into  small 
particles  after  ]>assine  through  the  rollers,  or  by  composting  witn  some  substance 
which  would  quickly  decompose  it  at  small  exxMiiise.  I  believe  H  is  entirely  practicable 
to  begin  the  use  of  tile-draining.  If  the  department  would  try  the  experiment  on  a 
small  scale  on  some  sugar-plantation,  I  am  satisfied  the  yield  of  sugar  would  be  largely 
increased. 

Daniel  Thompson,  Bayou  Teche: 

Our  seed-cane  is  undoubtedly  very  much  deteriorated,  as  veiy  little,  if  any,  has  been 
imported  since  1861.  If  Congress  can  be  induced  to  aid  in  the  importation  of  some 
finesh  seed,  it  wiU  be  of  very  great  benefit  to  our  planters.  *  *  *  It  may  not  be 
out  of  place  here  to  state  some  of  the  influences  which,  I  think,  militate  against  a 
laige  production  of  sugar  in  Louisiana.  It  is  a  fiict  that  the  lowest  lands  that  can  be  cul- 
tivated In  cane  in  Louisiana  are  much  the  mo/^t  productive.    There  are  immeuse  tractAoC 
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^^be&o  proOuctivo  lands,  that  were  in  cuHiyation  before  the  war,  that  aie  now  lying  idle, 
in  consequence  of  the  inabilitjr  of  the  State  to  rebuild  and  keep  in  repair  the  levees  on 
the  banks  of  the  Mississippi  RLvor.  Even  if  this  could  be  done  in  Louisiana,  it  would 
not  avail  much  till  the  levees  on  the  Mi8eissii>pi  are  rebuilt  in  the  States  of  Arkansas 
•nd  Miaasaippi.  Another  of  our  misfortunes  is  that  larger  quantities  of  forei^  sugar 
finds  its  way  into  our  market  without  paying  ftill,  if  any,  duties.  *  *  •  In  ao^- 
tion  to  fresh  seed2^  I  think  the  next  greatest  good  to  planters  might  be  realized  by  the 
establishment  in  Louisiana  of  a  State  agricultural  college,  and  the  employment  of  a 

nbctical  sugar-chemist  to  analyze  our  sous  and  the  fertilizers  we  use,  and  to  aid  us  with 
ormation  regarding  the  manufacture  of  our  sugar. 

B.  F.  SPAKGENBEBa,  Jeffers^n  Parisk : 

The  first  thing  necessaiT  to  be  done  to  increase  the  production  of  sugar  is  to  secure 
«11  the  cultivable  lands  m>m  overflow.  The  levees  should  be  taken  care  of  by  the 
l^vemment.    This  one  important  step  alone  would  insure  immigration  and  capital. 

•  •  *  It  would  be  well  to  employ  Northern  white  labor  on  the  levees,  on  the  rail- 
Toads  (say  Southern  Pacific),  and  the  canalin^,  formerly  done  by  Irish  and  Gennan ; 
also  on  the  steamboats  that  ply  on  the  Mississippi.  This  would  give  the  suff ar-planter 
tlie  benefit  of  the  labor  of  Hie  negro  on  the  plantations,  where  ho  is  so  weU  fitted  for 
the  duties  of  gang-labor.  In  harvest-time,  when  extra  labor  is  reauired,  the  Northern 
white  mi^ht  be  employed ;  and,  little  by  little,  he  would  learn  sometning  of  sugar-plant- 
ing, and  finally  be  able  to  live  on  a  plantation  and  make  a  crop.on  the  share  or  tenant 
system-— the  only  way  in  which  to  employ  whites  in  sugar-culture,  supposing  them  to 
be  intelligent  and  thrifty,  and  ambitious  themselves  to  be  land-owners,  'niis  is  the 
jgroper  waj^  in  which  to  start  new  places  and  put  new  sugar-lands  imder  cultivation, 
what  is  said  concerning  the  whites  not  '^  standing  the  climate ''  is  '^  all  bosh.''  All  the 
gardening  for  the  New  Orleans  market  is  done  around  me  on  small  places  by  white 
men,  who  work  intelligently  and  take  their  Hesta  between  11  a.  m.  and  3  p.  m..  thus 
Avoiding  work  in  the  heat  of  the  day ;  in  fact,  I  do  the  same  to  save  my  mules,  to  say 
nothing  of  the  advantage  to  my  negro  laborers.  A^ain,  all  heavy  work  is  done  by 
July,  as  then  the  sn^ur-crop  is  laid  hy.  Having  traveled  seven  years  in  Europe,  I  saw 
what  white  labor  did  there  in  the  southern  parts.  This  place  includes  4,000  acres  of 
land;  1,000  are  in  pasture,  com,  and  cane;  say  340  in  cane.  Aiming  at  1,000,000 
pounds  of  sugar  next  year,  i  shall  roll  only  200  acres,  reserving  the  140  to  make  a  large 
planting,  with  a  fair  season  these  200  acres  should,  give  me  at  least  400,000  pounds  of 
refined  sugar  (white  and  yellow  clarified),  worth,  at  present  prices,  including  molas- 
ses, between  $45,000  and  $50,000 ;  cost  of  making  and  sticking  ofi;  $25/)00  (including 
any  permanent  improvement) ;  showing  a  profit  of  80  to  100  per  cent,  on  the  outlay  to 
make  the  crop.  I  have  the  most  improved  machinery  invented,  put  up  last  year; 
8Dgar-house  and  machinery  worth  $50,000. 

E.  D.  Babton,  Uapoleonville,  La. : 

The  most  essential  things  for  the  promotion  of  sugar-culture  in  the  State  axe,  1st,  a 
good  levee  system ;  2d,  g<Md  drainage ;  3d,  increase  of  labor. 

John  H.  Bandolp?^  Iberville  Parish : 

Louisiana  might  make  enough  sucar  for  the  whole  United  States  if  all  our  swamp- 
lands were  cleared  up  and  drainea  and  substantial  leTeos  built  on  the  Mississippi 
liver. 

F.  S.  BABBOXJBy  Plaqaemines  Parish : 

Induce  the  government  to  take  charge  of  the  levees,  and  send  us  some  of  the  surplus 
labor  of  the  North  to  rebuild  them  and  make  them  safe,  then  capital  would  come  and 
labor  would  follow. 

Vincent  Bogue^  Samt  Landry  Parish: 

We  want  industrious  white  men,  but  men  who  will  come  to  us  with  a  sense  of  duty. 

MABTm  Glynn,  West  Baton  Eouge  Parish : 

The  only  material  aid  the  government  can  give  toward  increasing  the  production 
of  sugar  in  Louisiana  is  to  build  levees.  I  expect  to  make  300  hogsheads  of  sugar  this 
year.    In  three  years  I  could  increase  the  amount  to  1,200  were  I  secure  from,  overflow. 

*  *  *  Some  think  a  change  of  seed  would  be  an  advantage ;  but  wrf  Ji  security  £Eom 
overflow  we  can  make  large  crops  with  the  cane  we  have  at  present. 

A.  J.  J.  Babkis,  Terre  Bonne  Parish: 

I  am  the  proprietor  of  three  plantations  in  this  State,  and  am  unable  to  cultivate 
any  of  the  tnree  on  account  of  overflows ;  nor  am  I  the  only  one  so  situated.  There  are 
thus  thousands  of  pounds  of  sugar  annuaUy  lost  to  oxir  markets,  thereby  increasing  our 
sugar  importations  and  losing  to  the  country  millions  of  dollars.    In  my  opinion  the 
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efflcftcioos  mode  of  avoiding  this  loes  is  for  CoQgseBft  to  'inake  some  special  appn^^ria- 
tions  for  the  building  and  prote<5tiou  of  oar  levees^  tlie  goTommeut  lotaining  contBOl 
of  them.  This,  I  firmly  beliovo,  is  the  best-  and  only  way  by  which  our  sngar-intemBt 
ean  be  promoted  and  oar  importatioiis  diminished. 

F.  L.  Claiboene,  Poiiit  Coupee  Parish : 

The  sagOF-lmids  of  Looisiaiia  eau  be  made  to  produce  all  the  sugar  that  is  ]»qiited 
for  consmuption  in  the  United  States^  and  to  spare.  It  is  true  the  sugar-eaae' belongs 
to  the  tropics — it  is  an  exotic  here — but  Ameriean  sidllj  industry/ and  inventive  inge* 
uuity,  and  improved  and  improving  modes  of  cultivationi  will  enable  the  Lonisiaiia 
planter  to  make  as  much  su^ar  as  can  be  extracted  from  cane  anywhere  else.  *  *  • 
A  commission  of  three  practical  and  intellk^ent  planters^  nhould  be-  sent  to  where  the 
<^ne  is  indigenous  to  import  selected  oeed^r  equal  distributioa  among  all  4he  sugaiy 
pl^ntersof  the  State.  *  *  *  There  is  eane^laiitdeBoughiuLouisiaua  to  make  one  and 
a  half  million  hogsheads  of angar,  if  the  levees  on  the  Mississippi  are  built  up.  Goodtmd 
sufficient  levees,  capable  of  seounug  the  Louisiana  «ugar-belt  from  oyemow^  can  onlj 
be  made  through  goverumentr  aid.  Let  Cangress  aid  us,  and  we  will  reolaim .  sugaav 
land  «nong[h  to  supply  the  United  States  and  to  export  largely;  thereby  the  .ootton 
and  sugar  interests  would  be  developed  to  so  great,  aai  extent^  that  in  thieo  years  the 
government,  thrcm^  increased  imports,  would  be  reimbursed  three  times  over,  and 
the  interzuil  trade  and  traffic  between  the  States  would  be  enorsmously  iuoMased.  . 

W.  H.  Ballaed,  Ascension  Piirish: 

The  government  oould  render  ua  great  assistance  if  it  would  seiud  to  tiie  State, Bev- 
<e<al  practical  chemists  daring  «agaP4nakijig  to  watch  the  process  jAd  to  devise  meims 
lor  ^stroyteg  the  ooloriiig  matter  and  for  removisofp  the  vegetable  impurities  ezistixig 
in  the  oane-jnice.  In  order  to  give  oar  sugar  and  sirup  a  good  aimearaBce,.  we  use  the 
fames  of  su^diur  to  d^troy  the  coloring  matter,  which,  when  eotabiiied  with  l^ne^  that 
19  ttsdd  ioT  removing  otiter  innmrities  in  t^e  Juice,  renders  the  sugar  laghlv  deliquea- 
oent,  causing  it  to  run  off  in  l&e  sluq»e  of  molasses.  This  entails  oonsid^rable  loss.  -  It 
Is  also  desirable  to  Revise  means  by  -which  to  cheek  fermeniaftiou  in  tha  molasses,  i  It 
is  nrely  the  oasettiat  planters  pretend  to  knowanythin^  about  tbeJiandling  oCthe  jw)e 
in  ordet  to  moke  good  ang^.  Through  proper  instruotiQna  frtiau&hed>  thci  ,gDvenunent 
could ^aoeomplish  a  great  good,  saving  us-fram  an  inunense  loss  inhandMug  the- juioe^ 
and^ereasing  the  pzoduotien  of  sugar  oomspondimly.  Besides,  this,  and  the  iiupocw 
tfttton  at  new  varieties  of^oone,  I  do  not  know  that  i£^  government  ooi^d  paitioolaflj 
serve  us.    • 

Joseph  As&eRj  Iberville  PaWsh : 

Sugar-culture  in  ante-heUwn  times  was  by  &r  the  most  profitable  crop.ths^liBLnaer 
could  cultivate,  and  since  the  war  it  has  proven  even  more  so.  I  have  been  a  practical 
sugar-planter  for  forty  years  on  the  Mississippi,  and  through -many  vi^asitudies^^with- 
outmuch  loss.  I  find  our-metiiods  of  promiotion  :and  mapipulation  susoej^ttble  of 
great  changes.  As  to  the  best  method  of  promoting  this  great  and  growing  int^pest, 
the  first  step  must  be  taken  by  the  government  in  the  reclamation  of  the  low  land% 
upon  which,  principally,  sugar-cane  is  ^wn.  Tho  sountry  MpeciaU;^  adapted  to 
88gai>ottlturo  IS  that  portion  of  the  aUnvial  region  bordeiing  on  the  Mis^ssippi  l^low 
Yicksburg.  The  present  producing  capacity  of  oxir  State,  by  a  proper  system  of 
national  levees,  can  be  increased  wO  per  cent.  •  •  •  Fifty  years'  esn^erience  in 
this  State  has  demonstrated  the  utter  futility  of  the  State  attempting  to  keep  up  its 
own  levees.  Legislation  of  a  national  character  is  necessary  to  a  reclamation  of  the 
low  lands.  Suppose  all  the  riparian  and  interior  communities,  of  this  State  were  pro- 
tected from  the  Mississippi  south  of  the  Arkansas  line,  the  levees  above  being  in  pad 
condition ;  if  a  break  occur,  the  water  will  come  soutn  throuch  the  Tazoo  Valley  on 
the  one  side  and  break  through  the  Bayou  Macon  Hills  from  the  Saint  Francis  Valley 
on  the  other,  flanking  the  whole  interior,  and  rendering  a  supiK>6ed  good  Bystoam  south 
wholly  a  nullity.  *  *  •  With  the  fostering  care  of  the  government  extended  to 
our  levees,  local  capital  and  increasing  good  labor  will  soon  place  our  section  in  the 
foremost  rank  of  sugar  production.  ^  *  «  Government  might  assist  us  in  the  way 
of  importing  tropical  seed,  as  some  of  our  cane  has  very  much  degenerated.  *  •  • 
My  lands  readily  >ield  me  a  net  income  of  (60  per  acre. 

John  Dymond,  New  Orleans : 

I  would  suggest  one  thing  that  I  think  of  grave  importance,  and  that  is  the  deter- 
mination of  some  method  of  outlet-drainage  by  a  combination  of  small  proprietors. 
Thus  far  largo  estates  have  been  the  mlein  Lowsiana,  andjUieoutloMrainage  has  been 
obtained  b^y  digging  large  canals  long  distances  to  lower  levels,  or  by  digging  canals 
and  elevating  tho  water  Irom  the  same  and  throwing  it  over  and  beyond  the  rear  pro- 
tection levees  by  means  of  largo  drainage-wheels,  such  as  are  ufied  in  Holland.  I  have 
just  erected  one  of  these  wheels,  which  will  throw  out  about  50,000  gallons  of  water 
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^r  Brimite,  and  tiie  wheel,  oigiiie,  boOen,  f(Mmd«ti<m0,  Ae^  ttid  abMil  f  miU  of  cttaly 
ftet  wide  and  5  f«et  deep, liAYe  oost  me  $1&^0D0  eaelL  it  is  ^oiB  drainage  Mattat 
that  interferes  wHh  small  pFeprietcn^ps  in  LoidsiMia.  In  Holland  tibej  ofgaaiaa 
local  dndnace  districtB,  oallins  theniPeM0r«  ;  and  they  are  dnly  sttrveTed.  mekied  ^ 
lereMyOrdmayaalJiey  are  ciAedf^ddaly  drained  by  tteam  or  wind  wneelflh  'Shm 
1  midtnitand  to  be  done  by  oemmisaionOTs  elected  by  the  nroprieton,  and  aaaaged 
periu^  m  s  bai^  or  incorporated  oempany,  nnder  the  so-eauea  FoUer  laws,  iht  eefet 
DemgaBsesaeden  all  the  land  inelosed  witMn  tiie  Felder,  I  own  many  tbonaand  asies 
of  land  in  Loaifllanay  and  i^  ^mt  is  nnder  cnltiyation  is  drained  five  ftet  beWw  tbe 
ierol  of  the  iMid  artificially,  at  an  expense  of  lees  than  |3  per  a4»e  pet  attnnm.  Ifot 
iBi»-qiiarter<tf  this  land  wooMprodnoe  good  eieM  without  arM<^  Mmdd 

IsiU.ftnty  aeree,  ibo  pnrehaaer  woold  at  enee  nave  his  drainage  eiosed,  w  beooM- 
peiied  to  make  some  iempimirp  arruiigement  with  me,  and  heiMbQt  a  l^w  fli»h  «ales 
saTS  been  made:  and  I  do  not  see  how  theyean  be  in  tiM  best  afinTial  lands,  wiMi 
aie  ail  hm,  antil  this  problem  is  solved.  They  hftve  been  solving  It  in  Houand  At 
ftfehoB&ed  years,  mm,  I  preimme,  have  a  fall  code  of  laws  in  relation  to  themattsr. 
ItMnk  yon  can  hardly  do  my  greater  serrioe  to  the  sngar  indnstry,  and  parHeolltty 
tslhs  Aeednwa  and  small  proprietors,  than  by  obtaining  these  laws  aad  tnuUtaHag 
Iham  into  Knglish,  and  eirenla^g  tiie  same  ia  LenSsiaBa. 

OOASLES  Stabb,  Saint  Martin's  Parldi : 

Iwitri—  shonld  prodnce  sogar  eoongh  te  the  whole  nation;  bnt  one gseat  draiT- 
teflk  is  the  want  of  ci^pitaL  as  the  most  m  tiie  planters  were  ruined  by  the  W3tf,  aind  11^ 
i^gtsd  Tioienoe,  Ito^of  the  people  have  deteoed  Northern  mwifrom  conring  in.  fio 
Iras  I  sail  jsdge  (and  I  have  had  eze^tionany  ffood  means  fmr  iiifannaia^ 
em  man.  WM  minds  his  bustneas  has  nad  any  cufltoiltT;  I  am  well  known  as  a  pso- 
nssaml  Be^^biicaa,  and  openly  voted  for  Hi^es  and  Wheeler ;  aad  no  onehasmven 
aittee<ddahoQMer.  It  seems  to  nae  unfortonate  that  the  treaty  wii^  the  fian^vioh 
Usods admMsangar  tee, Ibr  two  reasons:  First*  I  had  been  informed  that  the  temeis 
if  Cshtenia  were  fpia^  ]«c^y  into  beets  for  eu^,  it  having  been  ascertained  that 

'>  £svoiable  jOor  sngar-beeta.   Mm 
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tBmH  of  Umb  tivaty  tiiat  entecpriasy  I  am'lnfotasedy  has  been  abandoned,  fieoond. 
ihhnarii  the  area  of  land  fiwr  sugarcane  in  those  ittands  is  not  very  laqje,  the  avea 
ftr  fcaad  sriMns  to  be  unlimited.  Kodonbt  attempts  wiU  be  made  en  an  iaamenseanle 
to  hmdeaqgpoee  of  East  India  sugar  there,  refine  i^aodddp  to  the  United  i^tates  and 
elwi^Msn.  It  is  tnie  that  the  eonsols  ana  others  may  have  Instrnctiensfiromtiie  gov- 
ensHBt  to  l0ok  closely  afiw  the  matter,  but  the  indnoeBBeats  for  fraud  wiH  be  etenr- 
■foSy  and  it  will  take  a  good  deal  of  virtue  to  withstand  them.  In  answer  to  the 
ianiry,  ^  Why  cannot  sugar  be  raised  in  small  quantities  by  the  nojgroes  and  others, 
snasmml  or  portable  miHs  and  evaporators  be  used  £t>r  mamifactming  the  samef^'  I 
npfcr  that  the  beat  nuUs.  with  stearnHdower^  do  not  get  mose  than  two-thirds  of  the 
SBsoainae  matter  from  the  oanoy  aad  tne  horse-mills  very  much  lees,  and  oooseqnently 
thi^  axe  very  wsstefal  Tarkms  plans  have  been  adei^ted  to  supplement  the  mHls 
m  bj  steaoB,  and  aoine  of  them,  apparently,  have  made  consideralMe  gain ;  aad  as  a 
gmd  deal  of  invention  is  enhetedin  the  enteiqpTise,  wemayfidrly  lookfur  considerable 
gHn  in  the  product  of  the  oane.  The  ttne  interest  of  the  small  lisrmers  is  a  union  for 
agpod  appaocatus  ^  or,  where  they  are  within  aeaeh  of  a  steftm-mill,  Sce^  either  to  seU 
fliif  ttime  or  have  it  made  up  on  shares.  Around  my  plantation  are  many  small  planters, 
Uaekand  white,  and  they  nave  had  tbeir  er^  made  up  at  my  sugar-house,  and  aie 
tnswiasiug  tberafodnctiott  of  cane  and  damirriAmythatof  cotton.  Thisiatotmepc^oy, 
asd  will  Jaxgely  add  to  the  produetion  ef  sagar. 

Itesm.  A.  Thompson  &  Go.,  l^epir  Orleans: 

We  have  tried  to  gather  and  place  in  the  hands  of  the  department  all  xnforma&m 
la  our  jfOimex,  in  view  to  aid  in  iVirtheiing  the  interests  of  the  production  of  sugar. 
^  I  of  la&id  adapted  to  the  producUen  of  the  sugar-cane  is  adequate  to  fhxniah 

L^a  r,^-^ ^u ^1. ^^^  their  o(»8umption  if  imder  proper  cultiva- 

.  I  Ihe  parish  of  rointe  Coup^  down  to  within 

ath,  Doth  of  its  basks  are  Hned  the  whole  length  with  sugar- 


•Kates  unequaled  for  the  richness  and  ftartlKty  of  I3ie  soiLM^eciaOy  the  parishes  of 
iscension,  saint  James,  Saint  John  the  Bantist,  and  Saint  Charles,  and  below  the  dty 
ths  p«ciA  of  Ilaqimmines,  known  before  tne  war  as  the  £mpixe  Parish  for  thench- 
BBSsof  its  productions,  and  now  the  great  rice  and  orange  iprowing  parish  of  the  State. 
WshavB  amo  the  lands  along  the  Bayou  La  Fourcha,  a  nch,  blacK.  and  exceedingly 
IntOe  aoil|  and  showing  this  year,  so  far,  the  largest  canes  and  most  promising  crops. 
We  mast  eapeciallv  report  that  p<^on  of  the  country  formed  of  the  parishes  of  Saint 
Martb  and  Saint  mary^  along  the  Bayou  T^che,  and  known  as  the  Mtakapas  region. 
Many  Northern  and  Western  capitalists,  cb armed  by  the  beauty  of  the  country  and  ' 
the  Mdubrity  of  its  climate  and  fertility  of  its  soiL  have  purchased  large  plaatailons, 
-  and  are  ye^y  turning  out  paying  crops,  seme  ot  them  shipping  direet  to  Northern 
*  '      Amq^  these  plawMTS  a  Ibwlmve  introduced  the  system  used  in  the  f^^ 
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West  India  Islanda  of  central  sagar-mills,  and  are  baying  the  cane  grown  in  the 
neighborhood,  thn«  enabling  the  small  planter  to  raise  a  crop  and  sell  it  without 
expense  of  machinery  for  grinding,  &c.  If  this  system  were  more  in  vogue  we  have 
no  doubt  that  a  great  portion  of  our  uncultivated  lands  would  be  fanned  out  and  cul- 
tivated b^  small  planters,  and  add  thereby  greatly  to  the  general  prosperity. 

There  is  one  drawback,  however.  In  the  ^x>pical  countries  tbjd  grinding  is  not 
interfered  with  by  cold  weather,  while  in  Louisiana  it  has  to  bo  got  throng  in  the 
shortest  time  to  avoid  frosts,  i&c.,  and  the  country  is  yet  too  sparsely  populated  to 
famish  enough  of  material  for  these  mills  to  be  worked  with  success;  but,  however, 
Bome  of  the  Urge  planters  are  beginning  to  tiy  this  system  of  buying  canes  outside  of 
their  own  cro]^  and  gilndin^  them  in  their  mm.  We  have  also  to  ipention  the  sugar- 
prodocing  regions  of  JEted  River,  composed  of  the  parishes  of  Rapides  and  AvoyeUes, 
where  the  onlture  is  increasing  every  year,  producing  a  good  sugar  and  a  rich,  thick 
molasses,  reddish  in  color,  and  unequaled  for  grocers'  trade.  We  would  recommend 
that  your  department  publish  in  some  pamphlet  form  statistics  showing  the  advan- 
tages of  sugar-producing  districts  in  this  State,  and  thereby  insure  immigration  to  a 
Tn^ifioent,  fertile,  and  most  healthy  part  pf  the  United  States.  The  yellow  fever, 
which  is  sometimes  brought  to  this  city  by  vessels  ^m  Cuban  or  South  American 
ports,  seldom  extends  into  the  country;  and  New  Orleans  is  this  year,  according  to 
statistics,  the  healthiest  city  in  the  Union.  Wo  would  also  suggest  that  the  depart- 
mMit  afford  to  sugar-planters  all  facilities  of  knowledge  of  improvements  here  and  in 
foaxiga  countries  (m  boiling  and  making  sugar,  and  especially  experiments  in  manur- 
ing and  ffertiljging  the  land^  4^.,  and  tnait  the  government  establish  a  chemioal  labor- 
atory to  analyse  the  different  soils,  and  give  information  as  to  the  proper  ^ortilizerB 
required  to  increase  the  growth  of  the  cane.  It  could  be  established  in  the  custom- 
hooie  or  other  central  government  building  in  this  city.  This  we  consider  one  of  our 
greatest  needs.  The  government  should,  tnrough  its  agents  abroad,  procure  seeds  of 
the  diffearent  kinds  of  canes,  and  distribute  the  same  among  the  planters,  or  sell  it  at 
a  nominal  price.  Experiments  could  then  be  made  to  test  the  best  kind  adapted  to 
the  soil  and  climate.  We  have  ourselves  made  experiments  on  the  Bourbon  and  Java 
or  xibbon-caiie,  and  find  tiiat  the  latter  has  nearly  doubled  the  yield  per  acre:  i,  e., 
where  we  made  1,1200  to  1,500  pounds  of  sugar  to  tiie  acre  before  using  the  rinbon- 
oane,  we  have  doubled  the  quantity  since  using  it,  and  furnish  our  own  experience, 
which  we  trost  may  be  usefoi  for  the  planters  at  large.  The  Otaheite  cane  was  largely 
cultivated  befbre  tne  war,  but  has  since  degenerated.  It  is  very  sensitive  to  firost,  and 
has  been  replaoed  by  the  Java  and  Bourbon  on  that  account.  Yonr  attention  is  espe- 
cially callea  to  the  above,  as  the  want  of  good  seed-canes  is  one  of  the  most  joessmg 
of  our  planters,  and  we  think  that  the  government,  with  its  numerous  agent^  is  nat- 
uralty  the  o^e  whom  they  should  look  to  in  this  matter.  Many  planters,  as  ilieir 
means  inereasei  are  leaving  the  old  system  of  open  kettle  and  adopting  the  vacuum 
pans  and  oentnfhsals,  thereby  increasing  the  quantity  and  improving  the  quiJit^  of 
their  products,  and  by  the  employment  oi  an  adequate  number  of  mechanics  to  attend 
to  tills  more  intricate  machinery,  are  adding  to  tne  general  prosperity.  The  fears  of 
crevasses  or  overflows  have  fitMtn  year  to  year  caused  serious  apprehensions  among  the 
planters  on  the  Lower  Mississippi.  The  Bonnet  Carr6  crevasse  (not  yet  closed)  has 
ruined  many  a  i^anter  and  brought  desolation  on  several  hitherto  &rtile  and  rich 
estates.  In  view  of  this,  we  strongly  rec<mimend  that  the  general  government  take 
entire  <^iarge  of  the  levees  and  place  them  under  the  control  of  officers  of  the  United 
States  Engpieer  Corps.  We  think  the  present  system  of  determining  the  classification 
of  sugars  imported  from  foreign  ports  detrimcoxtal  to  Louisiana  sugars,  inducive  to 
fiuud,  and  not  proper  to  fuUy  ascertain  the  exact  grade  of  the  sugar,  and  would  seri- 
ously recommend  that  the  test  bo  made  by  polar&ation  as  well  as  color,  else  we  do 
not  see  how  it  is  possible  to  arrive  at  anything  like  a  correct  or  definite  classification. 
One  of  our  present  utmost  needs  is  labor,  wbich  is  scarce  and  wanted.  There  are 
sugar-lands  along  the  Gulf  coast  which  are  now  lying  in  waste  and  unproductiveness, 
not  only  in  our  own  State  but  also  in  Alabama,  Horida,  and  Texas,  and  if  labor  could 
be  had  and  the  surplus  population  of  Northern  cities  be  made  to  understand  the  cul- 
tivation of  these  lands  it  would  add  greatly  to  the  prosperity  of  the  country  at  largo. 
T^e  colored  laborers  are  working  well,  being  promptly  paid^  and  as  a  general  rule  all 
intercourse  between  the  planters  and  their  hands  is  as  desirable  as  can  be.  We  are 
ourselves  owners  of  a  large  plantation  below  the  city,  employing  quite  a  large  number 
of  hands,  and  find  them  happy  and  contented,  never  giving  us  tne  least  trouble,  and 
working  well.  In  conclusion,  we  will  say  that  we  are  plea^  to  see  the  government 
trying  to  promote  and  encourage  what  will  be  one  of  the  largest  agricultural  products 
of  the  country,  and  we  shall  tike  pleasure  in  famishing  the  department  with  all  the 
information  in  our  power  concerning  the  coming  crop,  which  so  fir  promises  well  and 
will  probably  exceed  the  late  one  by  about  5,000  to  10,000  hogsheads,  with  an  average 
yiela  of  molasses. 

D.  W.  Beiokbll,  New  Orleans: 

For  half  of  October  and  all  of  November  and  December  we  want  a  large  number  of 
good  workingmen  to  help  take  off  our  crop  of  cane.    We  want  them  for  both  indoor 
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and  outdoor  work ;  and,  to  extend  onr  operations,  we  shall  want  them  afterward.  * 
*  *  beyond  question,  white  immigration  is  necessary  to  the  development  of  the 
oountry,  as  the  development  must  take  place  on  the  system  of  small  farming  and  cen- 
tral sugar-houses,  the  growth  and  the  manufacture  of  sugar  bein^  separate  industries. 
But  immigrants  who  come  here  and  go  to  work  for  wages  with  the  large  planters  for 
one,  two.  or  three  vears  will  be  best  off;  as,  while  becoming  used  to  the  climate, 
the^  are  learning  all  about  cane  cultivation  and  are  laying  up  something  to  make  a 
beginning  themselves.  •  «  «  Although  making  sugar  on  a  large  s^e  is  fairly 
profitable  to  the  large  planters,  it  is  infinitely  more  so  to  the  small  ones,  especiaUy 
those  who  take  theii*  cane  to  another  man^s  mill  and  keep  their  capital  in  the  culture. 
The  Western  farmer  knows  no  business  so  profitable.  We  of  the  South  always  knew 
that  the  white  man  could  work  here  as  well  as  the  negro. 

John  0.  Oofeeld,  Ascension  Parish: 

An  obstacle  in  the  way  of  the  production  of  sugar  in  this  country  is  the  expense  of 
the  machinery  required  in  the  re-establishment  of  the  old  plantations  devastated  by 
the  war,  and  few  persons  are  willing  to  incur  such  heavy  expense  without  some  assur- 
ance that  the  laws  will  be  permanent  and  their  investments  secured  against  changes 
in  the  policy  of  the  government.  Many  plantations,  also,  now  cultivated  in  cotton, 
might  be  transformed  into  sugar-cane,  and  in  a  very  few  years  enough  sugar  could  be 
produced  to  supply  the  entire  consumption  of  the  United  States.  *  *  •  Sugar- 
planting  does  not  admit,  unless  in  very  favorable  situations,  of  the  raising  or  gro'vnn^ 
of  our  own  supplies  of  provisions,  and  our  food,  machinery,  &c.,  must  be  supplied 
chiefly  by  the  Western  and  Northern  States.  On  that  accoimt  there  is  a  reciprocity 
of  home  interests  to  be  obtained  hy  the  enactment  of  permanent  revenue-laws  to 
encourage  the  production  of  sugar.  The  greater  the  number  of  plantations  brought 
under  culture,  the  greater  demand  will  there  be  for  provisions  and  machinery  mm 
the  West  and  North. 

Samuel  CsAaiN,  Terre  Bonne  Parish : 

Anything  the  department  can  do  to  introduce  a  cheap  and  good  fertiliier  suitable  to 
our  soil  and  crop  would  greatly  stimulate  the  sugar-industry. 

J.  M.  Howell,  La  Fonxche  Parish : 

Nine-tenths  of  the  sugar-lands  are  subject  to  overflow ;  and  as  the  growing  of  a  sugar- 
crop  requires  the  expenditure  of  a  lar^e  amount  of  money,  people  are  loatn  to  engage 
in  such  enterpriseB  on  a  large  scale  with  the  little  protection  they  now  have  against 
the  disasters  of  an  overflow. 

H.  Von  Phul,  East  Baton  Eouge : 

The  first  matter  for  consideration,  for  it  is  vital  in  importance,  is  the  immediate 
adoption  of  a  new  and  important  levee  system— one  that  wiU  be  complete  and  satis- 
factory in  aU  its  details.  You  are  doubtless  aware  that  under  the  old  regime  the  ripa- 
rian proprietors  were  obHged  to  build  and  keep  in  repair  their  levees.  Since  the  war, 
owins  to  our  impoverished  condition  and  the  ravages  entaUed  by  the  war.  this  system 
was  found  impracticable.  The  State  resorted  to  a  general  levee-tax ;  but  this  system, 
owing  to  a  bankrupt  treasury,  depreciated  State  bonds,  and,  I  fear,  dishonest  State 
offUnids,  has  resulted  most  unfortunately,  and  was  found  to  be  ftitile.  Our  last  legis- 
lature again  threw  the  responsibility  of  maintaining  our  levees  upon  the  riparian  par- 
lies ;  but  liiis.  for  reasons  given  above,  wiU  be  found  impracticable. 

The  opinion  is  now  general  that,  owing  to  the  impoverished  condition  of  the  South, 
it  wiU  be  impossible  for  her  to  build  and  maintain  her  levees  without  the  aid  of  the 
eeneral  government ;  and  as  this  impcartant  subject  has  been,  and  wiU  again  soon  be, 
before  Clongroas  for  oonsideration,  I  respectfiQly  refer  you  to  our  petition  for  fuU  par- 
Ucohtfs  on  this  important  subject,  which  I  think  cannot  be  regarded  otherwise  than 
as  national.  We  therefore  hope  that  the  general  government  wiU  either  build  and 
maintain  the  levees  along  the  great  highway  or  lend  aid  in  so  doing.  This  done,  and 
minor  subjects  receiving  due  attention,  the  prosperity  of  the  South  and  the  sugar^ 
interests  of  Louisiana  would  rest  upon  a  solid  foundation.  Then,  and  then  onlv, 
would  be  realized  the  most  sanguine  expectations.  In  short,  with  our  climate,  soil, 
and  great  natural  advantages,  there  would  be  no  estimating  her  capacity  or  the  limit 
to  her  resonroes. 

Second  in  importance  to  onr  levees  I  regard  the  immediate  establishment,  by  State 
aid  or  otherwise,  of  an  agricultural  station  or  experimental  farm.  We  live  in  an  age 
of  wonderful  progress  and  general  improvement^  and  it  is  imj^ortant  that  agriculture 
should  keep  pace  with  this  onward  march.  Individual  experience  is  too  slow  for  the 
times;  particularly  is  this  the  case  for  a  satisfactory  and  successfhl  progress  of  the 
sugar-interest ;  but  with  the  aid  of  an  experimental  fiam  important  facts  could  soon 
be  established,  the  benefits  of  which  to  the  planters  and  States  could  never  be  fuUy 
estimated.  Up  to  the  present  time  few  intelhgent  experiments  h^tve  been  made  in  the 
general  cultivation  of  the  sugar-cane.    This  is  not,  in  my  opinion,  owing  to  a  want  of 
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the  w&pet  ^^spoA^cfBL  or  wtast  of  inteUl^eBee  on  the  part  of  the  planters,  h^t  owing 
briefly  to  the  grestt  expense  and  risk  that  soeh  exjieTiniente  entail. 

With  the  Md  of  w^-oondoeted  experimental  ftaxoB,  the  following  information  ooold 
in  a  fewyeara,  be  riven,  the  beneficial  resnks  of  which  wonld  be  mcalcnlable: 
Ist.  What  is  tiie  Deet  time,  and  what  the  best  me^od,  to  plant  cane  f 
9d.  What  is  the  best  time,  and  what  tiie  best  method,  to  seeiire  seed-cane  f 
3d.  What  is  tiie  best  method  of  seeming  rattoon  and  stnbble  cane  t 
4th.  What  is  the  best  method  of  enltirating  plant-cane  t 
dth.  What  is  the  best  method  of  enltira^ng  rattoon  and  stubble  cane  T 
^th.  What  is  the  best  mei^od  of  cntting  eane  for  the  mill,  with  the  Tiew  to  the 
fdtnre  preservation  of  the  plant  or  stabble  7 

7th.  Is  not  the  practice,  now  in  general  nte,  of  hilling  eane  detrimental|  evtiliig 
cane-roots  injurions,  &c.  T 

8th.  Is  not  fiat  cultivation  of  the  cane  In  accordance  with  its  natural  growth,  and 
hilling,  as  now  practiced,  injurions  T 
9th.  What  is  the  best  method  of  rotating  for  cane-crops  f 
10th.  Which  is  preferable,  machine  or  hand-hoe  for  digmng  off  stubble-cane  t 
11th.  Which  is  preferable,  machine,  horse-hoe,  or  hano-hoe,  for  "  laying  by  ^  plant- 
oaneY 
l^h.  What  is  the  best  fertilizer  for  cane  f 

13th.  What  is  the  best  method  of  feeding  a  cane-carrier  so  as  to  obtain  from  the 
mill  the  best  results  f 

14th.  What  process  for  extracting  the  cane-Juice  by  the  aid  of  the  miSs  now  in  use 
te  preferable  f 

15th.  Can  cane-Juice  be  improved  bv  settling  in  tanks  or  otherwise  t  If  so,  whicKt  is 
the  best  method,  and  how  long  shoula  it  stand  f 

16th.  What  is  the  market-value  of  sirups  (density  and  polarization  being  given)  as 
compared  with  sugars  T 

In  mv  remarks  regarding  the  cultivation  of  the  cane  and  how  best  to  extsod  the 
same^  I  shall  not  enter  into  details  of  the  operation,  which  i&  famjjiar  to  most  persona 
interested,  but  shall  simply  moke  mention  of  what  I  regard  the  errors  of  the  presttirt 
system,  and  will  preface  my  remarks  by  observing  that  the  genius  of  American  agri- 
culture is  too  superficial.  We  want  better  farming,  less  area  of  land ;  in  shorty  wa 
mnst  cultivate  better  and  do  mece  of  it  than  £»ianerlj.    How  t^us  is  to  be  aceom- 

Slished  is  tiie  question  that  must  be  solved  •atiafactorily  before  we  oan  hojgm  £ic  » 
ecided  improvement  or  extension.  All  lands  intended  to  receive  plant-oane  mmst  be 
thoroughly  broken  by  at  least  four  mules,  with  the  best  imj^oved  plow,  aind  ia  the 
fall,  if  possible.  Deep  plowing  is  indispensable,  for  upon  it  depends  the  sneoeaaful 
use  of  the  present  highly-improved  agriculti»al  implements,  now  happily  within  reach 
of  aU  that  desire  thwn,  and  by  thsM  of  wh&eh  we  can  leadily  pulverise  the  soil  and 
kaop  iibin  the  dttsired  condition* 

lamfulfyassaredof  tbeftot  tiuEt  weteaof  menaesso  "  wedAsd  totfasiridelA'' 
aa  the  flinner  and  planter.  **  My  Cakher  was  a  sneeesslfal  planter;  he  coltivsled  hn 
fields  tkm  and  tiuuL  aeing  fiHbck  a  plow  and  bee  (tlMit  everiastiBg  hoe):  be  made  good 
crops*  It  is  true  that  lands  were  ftedier  than  new,  but  I  reamei  us  memocy,  and 
^hall  evar  do  as  he  did."  This,  I  b^ijsve,  is  the  aipHBCnt  of  all  the  food  old  plaatera 
and  £aaaeES  of  the  oowKtry.  Bat,  with  all  due  xespaot  to  t^em  and  t&eir  iaherited 
opinions,  we  must  acknowledge  that  tiassa  hava  ehangied,  aad  we  atiglit  as  wed 
ignore  the  steam^ssor  and  letom  te  the  oM  stage  oaaeh  aaadhsae  to  tiiat  ei^licling 
l£oh  and  plow.  It  ia  a  popalar  error  ^  ad^ese  to  aad  rely  exolnshraly  npea  the  plow 
and  hoe.  The  sanus  reenito  can  be  aeooaapUdnd  by  tiw  nas  of  the  pMsamt  imj^wed 
agrtcultmal  implMnents,  and  at  mxKdi  Inaaoak 

To  illsBtrate:  one  man,  under  favorabto  oirtittastaEnesS)  will  dig  off  the  sell  IVett, 
aay,  one  acre  of  stubhle^oane  ia  one  da^.  Now,  with  the  aid  of  an  improved  slnbble- 
digHsr  (such  as  I  have  need  for  the  past  thsee  yaavs)  one  bo^,  seated  on  tlie  maeldiie, 
said  two  Males  will  acoenplish  the  same  aonoont  of  work  ua  one  hour;  duid,  in.  my 
opinion^  the  maehine-weris  is  infinitely  poefiBcablA.  Again,  one  man  ean  lay  by  (tlMt 
is^  give  the  cane  the  last  working),  saj^  one  aeDSi^eano;  with  the  aM  ^  an  imyiievvd 
horse  lotary-hoe  this  amonnt  can  be  atoovipliahed  in  thkty  nrinutes,  by  the  aid  of 
two  mules  and  one  man,  the  operator  zidittg  and  having  a  good  easy  tisM  ef  it.  I 
might  continue  my  illustrations,  but  let  the  above  sufiice.  What  I  widi  to  isi^ress 
npon  the  phuiters  of  the  South  is  this  t  too  maeh  reiaaBoe  ie  placed  upon  tiie  kand- 
hoe^  and  our  fidds  incoaaoqaMne  are  badiv,  if  net  too  expensively,  eoMivated.  &Ad- 
hoeing  is  donhtleas  necessary  for  a  fi>ni  dnll^  bat  only  then ;  with  middles  kept  in 
perft(^  Older,  that  is  deeply  and  tiierooglily  pulverised  by  the  aid  of  an  imprcrv^ 
enitivalior,  ail  the  necessary  woik  ean  be  aceompltshed  by  the  aid  of  impi»ved  taq^le- 
meats^  th^fay  lessening  the  expenBa  of  onltivation. 

In  onier  to  rednoe  oar  expeoeee  of  cnltiLvatian  we  must  lessen  the  hasid-hoe  WMk 
This  can  be  to  a  veiv  great  extent  accomplished  by  increasing  our  team ;  for  each 
plowman  we  should  have  at  least  three  miues.  A  mil  team  and  the  use  of  improved 
implements  will  enable  the  planter  to  pass  over  his  crops  once  every  weak.    With 
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fti^Ard  to  ^e  HManAettiriBg  of  sn^r  from  the  cane-juice,  too  much  i^raiBe  cannot !» 
Bv«n  t-o  the  BOg&r-plaDters  of  Lotiisl(U)».  They  bave,  indeed,  exhibited  a  high  o«^r 
Sf  iiitelUgenoe — spared  no  expense  to  perfect  tbeir  machinery :  and  to-day  LoaiBiana, 
"WiUi  just  ptide,  can  point  to  her  marvelons  ilchievements.  He^  sugar  will  oomjMM 
ftiTOrably  -writh,  If  it  is  not  snperior  to,  any  o^er  made.  But  while  the  maanfaoturii^ 
oitbe  eaoe-juioe  into  sugar  has  been  perfect,  I  cannot  help  thinking  that  our  ^jioBters 
bare  sadly  neclected  other  pointe  connected  wfth  this  branch  of  the  bushiees.  I 
n^gt«t  to  say  tSat  there  is  yet  a  «^at  tra»t  of  diligence  and  proper  exercise  of  Judg- 
ment in  the  general  mtinagement  and  use  of  the  cane-mill.  For  the  i)ast  two  seasons 
I  haTe  had  occasion  to  visit  some  of  the  Icugest  and  best-appointed  sugar-houses  in  the 
State.  These  e^stablishments  were  manufaoturiBg  beautiBil  sugar,  the  apparatus  for 
BxaufiMtoring  being  fiiultless ;  yet  I  cannot  but  express  i^  opinion  that  not  one  of 
HKMe  I  visiti^was  returning  i^x  or  satisfoctory  results.  I  found,  as  a  general  rule, 
nilb  ranniBg  at  too  great  speed,  great  negligence  in  feeding  cane-carriers,  i^^  bagu9^ 
absorbing  in  its  exit  from  the  nuU  large  quantities  of  juice.  Few  mills  in  the  State 
are  realizing  for  their  owners  over  60  to  65  p^  cent,  of  cane-juice.  -This  loss  can  in  a 
great  measure  be  reduced  by  proper  attention  to  the  adjustment  of  the  mill  and  great 
art  In  Ibeding  the  cane-carrier,  so  as  to  deliYer  the  cane  to  the  mill  in  a  continuous 
maAvmiSatBL  q«anti<^«  Havinc^  giTsa  ibis  suljoct  olese  attention,  I  have  found  tiie 
bast  zesolts  by  acUusting  the  miU  to  reoeive  the  ccuies  from  the  oamer  only  one  cane 
deep,  but  uniformly  spread  over  the  entire  surface  of  the  carrier.  In  this  way  the 
sup^j  of  canes  enters  the  mill  regularly,  and  if  the  supply  is  continuous  iho  pressure 
cxisned  by  the  mill  is  UBif<Minly  exerted  to  its  utmost  capacity.  Should  the  planter 
"^  1  fliat  by-  such  a 'feed  he  cannot  keep  a  supply  of  juice  mifficient  for  his  daily  neces- 
,  he  will  #Bd  it  greatly  to  his  inf^Fest  to  dispose  €i  his  mill  for  <me  of  ffroater 
tty.  liis  a  well-known  fact  that  no  mill  has  yet  been  de^rised  that  will  extract 
^  ^te  cane-Jttioe  known  to  be  contained  in  the  cane,  the  best  practicable  rSsRAlts,  as 
nnliked  abare,  being  Item  60  to  (Xv  per  cent. ;  but  I  belieye  that  a  large  majati/ty  of 
hsJiSmntem  do  not  realise  over  50  per  cent.  To  -meet  this  difficult,  we  h^^e  prssMit 
fjtm  considera^en  of  those  inlf^t^ssled  several  new  prooesses: 

' ,  The  fiobet^  diffusion  process,  Which,  I  regret  to  say,  proved  unsuoeessful. 
The  Mason  prooess,  whieh  I  belsdve  possesses  many  advantages.  In  this  pvoeess 
l^a  inventor  deals  with  the  hnga»»€  after  it  has  left  the  first  BttU,  and  then  Batuamtss 
itotiyuMi,  after  which  it  is  comed  ta  a  second  mill  and  Uffom  0iibjee4»d  to  a  great 
imawmo.  By  this  process  the  invantor  claims  an  increase  of  15  to  30  per  oent.  of  juice 
•m  the  old  process. 

,  -!I3UL  Hie  Mallon  process.  This  process  has  been  in  operation  for  the  past  three  vears 
Mfiallywbod,  and  for  simplicity  and  insignL&cant  cost  recommends  itself  to  all  mter- 
fli|toi>  in  the  si^gar  interest.  The  apparatus  consists  in  placing  a  perforated  steam-pipe 
msw  can'e-knue  or  return-plate,  and  a^pl^ing  steam  direct  £rom  the  boilers  to  tne 
fH^  while  passing  through  the  milL  Tlie  inventor  claims  an  increase  of  t^  per  cent. 
.-•var  ihe  old  process;  and  the  practical  experiments  at  Hollywood  demonstrate  that 
91^ cfcnt.  ha©  been  obtained  ttomold  stubble-cane  and 74  per  cent. fix>m  plant-cane. 
etxktU  makhig  this  amplication  to  tiie  mills  as  now  used  is  about  sevent^f-^T^ 


sBmSf 


I  brieve  that  the  CMie-plantin}|  interest  is  fully  alive  to  Mie  Hnportanee  of  improir- 
lag  the  lands  by  judicious  fertilising;  yet  the  question  of  the  best  fertiliseni  ibr  oane 
i»  not  easily  determined.  Guano,  stable-manuze,  cotton-seed,  and.  cotton-seed  meal, 
aad  olfter  spent  manuresy  will  make  all  plants  grow  with  luxuriance ;  but  which  is  the 
Iw^fHtilizer  for  the  formation  of  rich  saccharine  in  the  sugar-cane  is  a  question  yet 

^§Br  further  ^[periment.    From  all  I  can  learn  upon  fiiis  subject,  I  am  of  the 

L  that  the  formula  of  Mr.  George  Yill^  is  the  best ;  the  oomponentparts  of  which 

apbate  of  lime,  nitrate  of  potash,  and  sulphate  of  lime  in  due  proportions. 

5  IS  yet  another  subject  well  worthy  ef  due  considera^cm  of  both  planters  and 

lats,  whkdi  is  this:  There  are  com}>aratively  few  planters  who  are  provided 

{ ibe  present  iinpreved  apparatus  |bi  manufacturing  su^^ar.    The  large  mtgority 

"Ud^Bcs,  owing  to  pressing  necessity,  still  adhere  to  the  cSl  iind  wasteful  system  of 

lelsttles.    In  estimating  the  cost  of  mannf^turing  sugar  upon  the  improved 

'  IS  of  the  day,  we  iind  it  to  be  very  creat,  requiring  an  expenditure  of  not 

I  $SQfiQOf  an  amount  that  would  purchase  a  large  and  valuable  sugar-estate. 

«_„^  opinion  that,  for  this  reason,  if  for  no  other,  the  manufacturing  of  sugar  on 
of  the  plantations  should  be  greatlv  modified;  in  fact,  I  will  j^o  ftn^her,  and 
that,  with  the- necessary  capital  and  ordinary  business  competition  of  refineries 
tmt^bed  at  New  Orleans,  ^t  would  be  found  more  profitable  to  convert  cane-juice  infeo 
wP  copcontrated  sirup  and  ship  direct  to  market.  The  advantages  of  tlus  ^rstem 
Mold  be  very  great.  First,  the  open  kettles,  the  steam-troina,  and  the  small  evapor- 
in  nee  upon  the  m^odty  of  the  plantalaouj^  can  maJ^  sirup  equal  in  refui- 
_j  ib  «faii<^~produi36d  by  the  most  af^«oved  appacatus,  as  it  is  only  in  tbe.li^ 

.^ttfe  0pim^0B  of  sn^r-roaMng  that  the  simp  or  sugar  is  damaged  and  in^ 

r  aogfa  made^    By  simplifying  our  presfent  method  of  -convertiBg  our  cane-inice  into 
S&i^  sj^y,  to  a  density  of  30^  to  35°  Beaum^,  we  would  greatly  lessen  the  expense  of 
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manufacturing;  we  would  require  less  fuel,  would  diBpenee  with  skilled  labor,  with 
coolers,  with  lon^  delay  in  potting  and  in  the  pnrging-room.  and  the  groat  loss  in  waste 
and  leakage  in  cisterns  and  elsewhere.    Finally,  but  not  least,  we  would  save  muoh 


time  in  taking  off  our  crops,  to  say  nothing  of  the  fact  that  our  produce  would  be 
ready  for  market  a  few  hours  after  leaying  lie  evaporators.  The  only  objection  I  can 
see  to  the  adoption  of  this  system  and  its  practical  working  is  the  want  of  a  market 
for  the  sirup.  If  capitahsts  would  <Srect  renneries  in  New  Ofleans,  and  assure  planters 
that  they  would  pay  fair  prices  for  their  produce  in  this  shape,  I  cannot  help  thinking 
it  would  be  mutuxuly  profitable.  The  sugar-planter  would  get  the  full  value  of  his 
produce,  and  the  refiner  would  have  his  stock  in  the  best  possible  shape  to  be  con- 
verted into  any  desired  quality  of  sugar. 

To  extend  our  sugar-interests,  we  must  lessen  the  cost  not  only  of  cultivation  but 
also  of  the  necessary  apparatus  for  taking  off  our  crops,  and  if  tms  system  were  once 
established  it  would,  in  my  opinion,  give  a  great  impetus  to  business,  both  to  refiners 
and  planters. 


SUGAR  PRODUCTION  OP  THE  WORLD. 

Bouchereau,  in  his  Annual  Basax  Report  for  ISTG-'TT.  quotes  ftom  an  eminent  Eng- 
lish authority  the  following  tables  showing  the  production  of  cane  and  beet-roo& 
sugar  in  1875  in  the  producing  countries  of  uie  woud: 


CROPS  OF  GANR-SnOAn,  m  ROTJND  NUMBERS. 
Tonn. 


Cuba 700,000 

Porto  Rico 80,000 

British,  Dutch,  and  Danish  West 

Indies 250,000 

Java 200,000 

Brazil 170,000 

Manila 130,000 

China 120,000 

Mauritius 100,000 

Martinique  and  Guadeloupe ....  100, 000 


Tons. 


Louisiana.....  .•...•...••—.••  75,00(^ 

Peru 60,00a 

Egypt 40,  oca 

Central  America  and  Mexico ....  40, 00(K 

Reunion 30,000 

British  India  and  Penang 30,  GOO 

Honolulu 10,000 

Natal 10,000 

Australia ju....  51,000 


Total  tons 2,140,000- 


OermanEmpire 346,646 

Prance 462,259 

Russia  and  Poland 245,000 


BKEIVROOT  SUGAR. 
Tom. 


Tod*. 


Austria  and  Hungary 153,92^ 

Belgium 79,79S 

HoUand  and  other  countries ....      30,  OOO ' 


Total  tons 1,317,62$- 

The  following  extract  is  taken  lh>m  "A  Complete  Treatise  on  the  Fabrication  and. 
Refiningof  Beet-Sugar,"  by  L.  Walkofl^  "proprietor  and  fabricator  of  sugar  at  Kali- 
nowka.  jPodolia,  and  member  of  several  learned  societies."  This  work  brings  up  it»>- 
statistics  only  to  1872-^73. 

SUGAR  PRODUCTION  IN  DIFFERENT  COUNTRIES  IN  1872-^73. 


Conntrles. 


Fmnos..., 
Crormany.. 
Rosiia... 
Poland... 
AuBtrift .. 
Belgiiim.. 
Houand.. 
Sweden... 

Italy 

England.. 
America.. 


P 


487 
318 


S90 
117 
39 
6 
3 
1 
3 


"I 

n 


KUograms,* 


3,050,045,600 
8,140,000,000 


3,135,000,000 


}» 


000,000 


fa 


ss 


400,00^  I,  Ota 
800,oc  filooa 

}  i50,eio^ow 

305,(X)0,OW 
80,    000,000 


t3r^oog^ooo 


*  A  kilogram  ia  eqnal  to  3.904737  ponnda. 

t  This  ia  evidently  a  derical  or  typographioal  error,  aa  It  makea  the  aaffar  ptodnced  nearly  i^MUa  the 
^lantit?  of  the  raw  material  from  whloh  it  waa  extracted.  There  are  no  Indlcationa  that  tJ  le  CMotrlaa 
of  whidh  thia  aggregate  is  reported  reo^ved  any  anpply  of  raw  material  fh>m  abroad.  It  a  hoild,  prob* 
ably,  read  3,500,000  or  350,000.   Sngar-beeta  are,  in  many  looalitiea,  raiaed  for  atook-feed. 
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Coimtriet. 

186&-'69. 

l869-'70. 

ISTO-Tl. 

ISTl-'TS. 

1879-'73. 

Trftoco 

Toru, 

913,904 

908,140 

101,609 

87,500 

37,078 

10,000 

Tona, 
889,394 
917,199 
151,354 
132,500 
43,553 
19,500 

T&M. 
989,083 
868,987 
188,880 
135,000 
55.739 
17,500 

2Vm«. 
330,000 
182,500 
169,500 
90,000 
75,000 
25,000 

Tons. 

400,006 

860,000 

ZoUTOiein 

AvfftrlA-Haneary 

205,000 
150,000 
80!00O 

Belfldnm 

Hoii^<l,  A^ 

35,000 

Total 

658,884 

846,482 

949,589 

865,000 

1,130,000 

LANDS  IN  THE  SUGAR  PARISHES  OP  LOUISIANA-CENSUS  OF  1870. 


Parthhe^. 


ACBSS  OF  LAXD. 


Unimproved. 


^^CBatoi  1  Bfooge..... 

SMtVoUoiaiw 

Ib«i» 

Uwrllle 

J«flRBT80a  .  —  ....-.«..... 

iMVajttojtk .^ 

LftlVMirQf  16 

OAbkdb «. 

FUqnemJ  iies.««« 

PointeC<  Hm(e 

Bapides   

8<iintBe  caMd 

8«iniO  MwioB 

SainiJ  nneo 

Saint  J  ohn  the  Baptist 
SAintl  ADCliy... ....... 

Saint?  <artiii'8 

g^J-  JjMcy'e 

Baint    Tammany....... 

Term  .Bonne 

Ver^  lillion 

Weat  {Baton Boage.... 
Wea>  .Feliciana 

Total 


40,091 
39.805 
38,535 
50,355 
73,545 
19,844 
32,818 
17,806 
58,105 
38,830 

4.603 
3d,  777 
38,166 
63,965 

7.648 
15,330 
96,513 
19,880 
80.458 
33.776 
43,564 

1,978 
36,693 
11,534 
21.698 
88,810 


40,718 
58,854 
67,959 

100.084 
84,765 
85,384 
40,755 
18,434 
11,738 
60,390 
3.190 
15,813 
48,556 

145,919 
10,591 
16,734 
50,769 
23,874 

141,449 
38,646 
61,890 
88,083 
64,913 
3,758 
85,309 
68,637 


1,490 
17,328 

4,110 
33,705 
36,808 
103,315 
46.757 
44,349 
90,145 

6,795 
81,963 
37.078 
16,989 
19.568 

5,934 
17,969 

8,585 
90,877 
37,887 
24.008 


44,049 

8,338 

29,277 


873,805 


1,835,515 


746,539 


M.  8.  BRINOIBR  ON  BAGASSE. 

New  Orleans,  SepUmber  8, 1877. 

Dear  Sir  :  Permit  mo  to  lay  before  yon  the  result  of  a  sngar-crop  in  Louisiana,  and 
r  sake  upon  it  a  few  remarks. 

Three  hundred  and  seventy  acres  land  produced  14,368,338  pounds  cane^  or  d8fi01 
jpounds  per  acre ;  this,  put  through  the  mill,  yielded  8,021,304  jiounds— 55.8  pounds 
inice  x>er  100  pounds  cano.  Tliis  Juice  eyaporated  left,  in  masse  cuite.  sucar  and  mo- 
lasses, 1,190,987  pounds ;  6,730,317  pounds  water  were  evaporated  and  2,838,430  pounds 
coal  employed';  so  that  each  pound  of  coal  only  evaporated  2J3f7  i>ounds  of  water. 

Masse  cuite 1,190,987  pounds  =  6.29  pounds  per  100  pounds  cane. 

First  sugar 4'>4,989  poimds  =  3.17  poundnpor  100  pounds  cane. 

Second  sugar 220,490  pounds  =  1.53  pounds  i>er  100  pounds  cano. 

Molasses 515,508  pounds  =  8.59  pounds  per  100  pounds  cane. 

Masse  cuite =14.85  pounds  per  100  pounds  J  nice  extracted. 

Now,  14,368,338  pounds  cane  contain  at  least  12,931,505  pounds  jnice«  IShe  last  sea^ 
son  the  juitse  was  vei^  rich;  mH  pontainedi  at  a  low  calculation,  18  per  cent,  masse 
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CTiite ;  but  say  that  only  17  per  cent,  of  it  could  be  obtained,  then  12,931,505  X  .17  = 
2,198,355  pounds  masse  cuite  should  have  been  obtained,  and  not  1,190^987. 

The  1,007,368  pounds  loss  would  have  cost  only  the  fuel  employed  in  its  manufactur- 
ing to  evaporate  5,73^3,000  pounds  of  water ;  "one  pound  of  coal  efhould  eaaily  evapor- 
ate six  pounds  of  water'' ;  956,440  poands  of  coal,  or  5,314  barcelSy  ahoold  do  the  work. 

This  is  equal  to *.-  |2,657  00 

600  hogsheads, $3.50, $1;750;  bawels,  700, $1.35, $945 2,695  GO 

Manual  labor  for  centnfugate,  &c..---. .— 648  W 

6,000  60 

004,412  pound*  suaar,  at  10-oents -. $60,441  20 

402,d47  pounds  molasses,  at  3  cents  .«..»••' 12,089  41 

$72,530  61 

66,58061 

This  would  be  twice  more  money  than  was  cleared  on  Hie  crop.    Now  imagine  what 
is  the  loss  and  at  what  price  sugar  can  be  made. 
Very  respectfully, 

M.  S.  BBINGIBR. 
Mr.  W.  G.  Le  Due, 

Commissioner  of  AgricuUwre,  Washingtofiy  D.  C, 


[From  the  DepartmeDt  Monthly  Beport,  January,  1873.] 
SUGAR-MAKING  IN  THE  FRENCH  WEST  INDIES.  • 

A  system  of  central  faiotories  has  been  adopted  within  a  f&w  days,  in  tKe  fVett^ 
West  India  islands  of  Martinique  and  Guadeloupe,  for  the  manufacture  of  sttgars  Tfad 
system  is  a  substitute  for  the  long-practiced  method  of  making  the  sugar  by  incfividuftla 
upon  the  plantations  where  the  cane  is  produced.  The  design  is  to  separate  agrieultura 
m>m  manufacture,  and  by  a  concentration  of  capital,  somewhat  upon  the  co-oporati^Fd 
system,  to  accomplish  what  the  isolated  planter  was  unable  to  do.  The  expiedmeii^ 
made  upon  a  large  scale  during  a  series  of  years,  it  is  maintained,  has  fuli^  densdn^ 
strated  the  soundness  of  the  prmciple.  The  central  factories,  or  usines^  as  they  are 
oadled,  are  owned  by  joint'-stock  companies,  by  which  the  sugsr-cane  is  t^en  &om  the 
plantation  and  transported  to  the  null  upon  railroads,  or  tramways,  constructed  hy 
those  companies,  a  certain  percent,  of  the  value  of  the  cane  being  allowed  the  planter^ 
the  price  being  regulated  by  the  market  at  Point-k-Pitre  at  the  time  the  cane  is  de^ 
livered.  The  system  seems  to  have  proved  a  suecess^  affording  to  the  manufaettoiiig 
interest  a  handsome  proiit^  and,  by  leaving  the  planter  free  to  devote  himsealf  to  h^ 
peculiar  vocation,  largely  increasing  the  cultivation  of  the  cane. 

Hie  government  of  the  island  of  Jamaica  recently  appointed  a  commission  to  visit ' 
t^  French  islands  and  inauire  into  the  wcnrkine  of  this  central  sugar-factorjr  ffirs^^em. 
The  Department  of  Agriculture  has-  received,  through  the  Department  of  3taie|  the 
report  of  these  commissioners.  Their  examinations  were  made  during  the  last  sum- 
mer, and  the  results,  as  stated  by  them,  are  not  without  interest  aiM.  value  to  the 
sihg^produoers  of  the  United  States. 

The  largest  central  factory  in  the  French  islands  is  that  which  is  commonly  called 
the  "Usine  d'Arboussier,"  at  Point-SrPitre  (Saint  Louis),  the  chief  commercial  station 
of  the  island.  The  factory  is  in  the  suburbs  <rf  this  sea-port,  and  is  constructed  upon 
the  grandest  scale,  having  all  the  improvements  in  machinery  and  the  manufacture 
of  sugar  devised  by  modem  science.  The  cost  of  it  was  upward  of  a  million  of  dol- 
lars, and  its  capacity  of  mMnffiieture  is  equal  to  10,000  tons  of  sugar  during  t^  first 
six  months  of  the  year,  which  is  the  manu^Ebcturing  seaeoB.  The  process  of  nuau^ 
facture,  as  described  by  the  commissioners,  is  as  follows : 

"  The  canes  are  brought  by  tiie  planter  to  a  siding  of  the  main  tramway  oa  his 
estate.  The  wagon  generally  carries  two  tons  of  canes,  and  one  mule  on  a  good  levejL 
ordinary  tramway  can  draw  easily  two  wagons.  The  wagon,  whea  broagni-  to  tiie 
mill  itself  conveys  the  canes  to  the  rollers.  The  bagasBe  b»ing  elevated  1^  power  to 
a  platform  over  the  boilers,  the  juice,  on  leaving  the  mill-bed,  falls  thxoogh  three 
strainers  into  a  tank,  which  has  a  double  bottom,  heated  by  steam.  It  is  treated  here 
with  a  little  bi-suli)hite  of  lime,  and  is  then  run  into  a  montejus.  This  montejus,  by 
steam,  sends  tl^e  juice  up  to  the  clariders,  where  it  is  heated  in  the  ordinary  way  ana 
tempered  with  ifine  properly.  From  this  it  is  passed  to  the  charcoal-fiUers,  through 
which  it  gravitates,  and  then  passes  by  a  gutter  into  a  receiver.  From  this  it  la 
passed  to  a  montejus  and  is  thrown  up  by  steam  into  a  cistern  over  the  iriple-elTet. 
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From  tbis  oist^m  it  graTitates  into  tlie  triple-effet,  paasing  from  th6  first  to  the 
•eocmd^  and  £rom  the  aecoad  to  the  third  boiler,  ga  the  attendant  wiahes.  When  it 
leaves  the  boiler  it  is  immediately  passed  over  new  rebnrned  charcoal.  It  gravitates 
through  this  and  falls  into  another  receiver,  from  which  the  vaouom-^n  takes  it  up 
and  boils  it  to  sugar.  The  first-qoalitj  sugar  is  generally  crystallized  in  the  pan,  and 
is  then  dropx)ed  into  sugar-boxes,  which  stand  seven  feet  nrom  the  groand ;  nnder  these 
boxes  a  little  ohar^^ing-vessel  runs  on  a  railwi^  that  is  hunjz  from  the  bottom  of  the 
said  boxes,  and  this  vessel  conveys  the  suear  over  the  oentrmigals,  where  it  is  cured ; 
the  molasses  from  this  beiug  boiled  up,  when  found  in  good  comlinon,  with  the  sirup 
of  the  following  day.  When  this  molasses  is  thick  and  dammy  it  is  boiled  into  % 
jelly  by  itself  aud  droppMl  into  sagar-boxes,  where  it  is  allewed  to  granulate  for  a 
number  of  days.  This  makes  the  second-quality  sugar,  and  the  molMsea  from  tiusy 
along  with  the  skimmings  and  subsidings  of  clarifiers,  goes  to  make  rum.  The  juice 
that  leaves  the  clarifiers  does  not  pass  over  fresh  charcoal,  but  follows  the  sirup  from 
the  triple-effet,  thus  assisting  to  wash  out  the  sweets  which  may  have  been  left  by 
the  simp.  ^ 

"The  weight  of  canes  delivered  at  the  factory  last  year  was  75,000  tons,  altlwmgh 
it  was  a  season  of  drought.  The  fi^torycan  receive  100,000  tons  a  year.  JLast  year 
5,S25  tons  of  suffar  were  obtained  from  o8,7ISS  tons  of  cane,  or  about  7}  per  cent.  In 
Apdl  last  the  mctory  company  declared  a  first  dividend  of  24  i)er  cent.  In  other 
"woTdsLjk  net  profit  of  $181,585  was  made  upon  tha  maanfliotnre  of  68^745  ixmA  of  sagar 
and  18^,798  gallons  of  rum. 

'^The  processes  of  manufacture  in  all  the  f^toriea,  both  in  Guadeloupe  and  Martin- 
iqne,  are  identical,  the  only  difference  being  the  adoption  in  the  new  factories  of  the 
appliances  of  modem  seienee,  and  improved  mbohani^  and  other  arrangements.  The 
aTarifiiwtion  of  the  juice,  its  vednotioa  to  simp  at  a  low  tempemtnte,  tlM  pecfiMt  orya- 
tallization  and  color  of  the  sugar,  and  a  maximum  return,  are  obtained  by  repeated 
filtration  through  animal  charcoal,  the  *  triple-effet'  and  vacuum-pan  processes,  and. 
last  of  all,  centnfhgal  machines.  In  Martimque  the  mean  weight  of  canes  was  ibuna 
to  be  equal  to  28  tons  per  acre,  piodncing,  say  2i  Umn  of  sugar,  and  the  sogar  seUs  at 
t^OOaton. 

"The  central  factories,  or  usines^  are  represented  as  in  the  highest  popular  favor. 
Capital,  both  local  and  in  France,  is  freely  subscribed  to  establish  now  usmcs  upon  a 
large  and  extensive  scale.  Eight  of  the  facUnles,  at  considerable  cost,  have  been 
emoted  within  the  last  two  jears,  and  others  are  now  in  prooees  of  ereotion.  They 
seem  everywhere,  by  increasing  the  fMOities  of  manvfaotore,  to  have  stimulated  the 
planters  to  IncreaBed  production  of  the  cane.  In  speaking  of  the -difference  between 
the  tUlage  of  those  who  sell  their  canes  to  the  usines  and  those  who  manufacture  at 
home,  it  is  remarked  that  In  the  one  case  the  canes  are  no  sooner  out  of  the  fields 
than  the  gangs  and  stock  are  at  work  preparing  the  land  for  the  next  crop,  and  all 
the  fields  are  tidy  and  clean.  In  the  other  case,  fields  are  lefb  to  take  care  oi  them- 
selves until  the  crop  season  is  over.  Estates  wnich,  before  the  establishment  of  the 
nsines,  were  in  debt,  are  now  said  to  be  in  a  flourishing  condition,  and  others  which 
had  almost  fiillon  out  of  cultivation  are  now  making  excellent  crops. 

"In  most  of  the  factories  hydraulic  or  other  presses  are  employed  for  extracting  the 
remnants  of  juice  from  the  skimmings.  The  former  are  oarefuUy  returned  to  the  clari- 
fiers,  the  residuum  being  a  hard  cake,  which  is  used  for  fodder  and  manure.'' 


REPORT  OF  THE   SUPERINTENDENT  OP  GAR- 
DENS AND  GROUNDS. 

SiB:  I  have  the  honor  to  submit  the  following  report  upon  some  of  the 
operations  of  this  division  during  the  past  year,  with  remarks  on  various 
subjects  in  response  to  inquiries  and  suggestions  made  by  correspondents 
of  me  depar6nent. 

In  order  to  correspond  with  the  amount  appropriated  for  the  nmin- 
tenance  of  the  grounds,  and  for  purposes  of  propagating  plants,  it  was 
necessary  to  reduce  the  working  force  previously  employm.  This  reduc- 
tion haa  precluded  the  possibili^  of  preparing  the  usual  number  of  plants 
for  distribution,  especially  of  those  that  require  deliberate  manipulation, 
such  as  the  grafting  of  orange  stocks,  of  which  many  thousands  had  to 
be  abandoned,  the  propagation  of  olives,  of  Japan  persimmons,  grapes, 
fiber  plants,  jiic, 
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For  the  Bame  reason  no  additions  have  been  made  to  the  arboretom. 
The  plants  already  established  are  progressing  favorably,  both  in  regard 
to  displaying  their  individoal  characteristics  of  habit  of  growth  and 
peculiarities  of  form,  and  the  general  landscape  effect  to  1^  developed 
from  their  combination  and  grouping. 

A  further  extension  of  the  lake  surfiice  having  been  decided  upon,  for 
the  better  accommodation  of  hardy  aquatic  plants,  a  commencement 
was  made  some  months  ago,  and  the  work  will  be  prosecuted  fit)m  time 
to  time,  as  leisure  offers  opportunities  from  more^  pressing  oi>erationSy 
until  it  is  completed. 

RUSSIAN  APPLES. 

Several  years  ago  the  department  imported  from  Bussia  a  collection 
of  apple-trees,  under  the  supposition  that  their  introduction  might  result 
in  adding  to  the  list  of  hanly  varieties  of  this  fruit  suited  to  the  most 
norUiem  regions  of  the  country.  These  were  planted  in  the  grounds 
here,  and  scions  from  them  have  been  freely  distributed,  from  time  to 
time,  in  various  sections^ both  Korth  and  South;  some  of  these  have 
akeady  produced  fruits  which  have  been  reported  upon  as  giving  prom- 
ise of  value.  About  one-half  of  the  originally  received  trees  have  fruited 
here,  and  although  many  of  them  do  not  appear  to  reach  the  standard 
of  excellence  that  will  enable  them  to  compare  favorably  with  similar 
products  here,  yet  there  are  some  of  more  than  mediocre  value,.and  that 
promise  to  be  worthy  of  culture  even  here  as  very  early  varieties.  GOie 
object  of  their  introduction,  as  already  remarked,  was  for  the  purpose  of 
experiment  in  the  Northern  States^  so  that  their  behavior  here  is  no  cri- 
terion of  their  value  for  the  localities  mentioned.  Numerous  calls  have 
been  made  for  a  descriptive  list  of  these  apples,  as  valued  in  Eussia,  in- 
cluding the  soils  best  adapted  to  them,  their  earliness,  lateness,  keeping 
qualities,  and  information  of  a  similar  kind,  none  of  which  would  be  of 
value  to  us  here,  even  if  it  were  practicable  to  procure  it,  which  it  is  not. 
The  only  mode  of  ascertaining  their  adaptability  or  usefulness  in  any 
part  of  this  country  is  to  test  them.  Happily  there  is  no  lack  of  fruit- 
growers who  are  willing  to  make  such  exi)eriments,  and  as  soon  as  results 
are  ascertained  and  rej^orted,  they  wiU  be  publish^  for  the  benefit  of  alL 

GHINBSE  TEA  (THEA  YIRIDIS). 

That  the  Chinese  tea-plant  can  be  grown  over  a  large  extent  of  terri- 
tory in  the  United  States  is  well  known.  The  department  has  been  dis- 
tributing tea-plants  for  many  years  past,  and  in  considerable  quantities, 
throughout  those  parts  of  the  countay  where  the  climate  will  admit  its 
permanent  growth  without  protection.  These  distributions  have  not 
been  made  for  the  purpose  of  testing  the  hardiness  of  the  plants,  as 
many  persons  at  this  late  day  seem  to  suppose,  but  with  the  avowed 
purpose  of  aiding  in  their  dissemination  as  a  means  toward  the  produc- 
tion of  a  profitable  industry,  under  the  belief  that  when  the  principles 
involved  in  the  preparations  of  tea  came  to  be  fully  understood,  it  would 
prove  to  be  a  fairly  profitable  crop,  quite  as  much  so  as  others  of  the 
staple  productions  of  this  country.  The  opinion  is  very  popular  that 
labor  is  too  high-priced  here  to  enable  our  planters  to  compete  with  the 
Chinese  in  tea-culture ;  an  opinion  which  would  seem  to  require  some 
explanation,  when  taken  in  connection  with  other  popular  statements,  to 
the  effect  that  tens  of  thousands  of  our  laboring  population  are  at  pres- 
ent unemployed  and  are  dependent  upon  charities  for  their  bare  food 
support.    So  far  as  the  culture  of  the  plant  is  concerned,  its  require^ 
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ments  are  similar  to  those  ordinarily  given  to  an  apple  or  pear  orchard, 
or,  more  precisely,  those  of  a  gooseberry  or  corrant  plantation.  The  tea- 
plant  is  set  out  in  rows  abont  five  feet  apart,  and  can  be  caltivated  as 
between  similar  lines  of  cotton  or  com.  The  mere  cultivation  of  the 
plant  is  therefore  no  more  expensive  than  is  that  of  any  other  farm  crop, 
and  much  less  than  the  cost  of  the  products  of  the  finit  or  the  vegetable 
garden. 

The  harvesting  of  the  crop  and  its  preparation  for  market  are  there- 
fore the  only  i>oints  to  be  considei^ed  as  presenting  unusual,  difficult,  or 
extra  expensive  operations.  With  regard  to  the  fLrst,  picking  and  gath- 
ering the  leaves,  it  is  possibly  the  only  operation  in  the  whole  system  of 
tea  preparation  where  no  substitute  can  be  found  for  hand  labor,  and, 
upon  the  whole,  presents  no  greater  obstacle  to  profits  than  does  that  of 
picking  cotton,  gathering  x)eanuts,  or  any  of  the  smaller  market  fruits. 

The  young  points  of  t£e  shoots,  each  containing  three  or  more  leaves, 
^re  pinched  off  between  the  thumb  and  finger  and  thrown  together  in  a 
bag  or  basket,  to  be  conveyed  to  the  drying-rooms.  Experts  have  been 
known  to  thus  collect  twenty  pounds  of  the  leaves  in  a  day;  sixteen 
pounds  daily  per  hand  is  less  of  a  rarity,  and  twelve  i>ounds  an  average. 
Four  i>ounds  of  fresh  leaves  make  one  pound  of  dried  tea. 

Then  as  to  drying,  roasting^  sifting,  and  the  numerous  other  details 
with  which  tea  manmacture  is  m  some  measure  mysteriously  surroundc^l, 
it  may  be  stated  that  the  philosophy  (if  it  may  be  so  termed)  of  tea  man- 
u&cture  is  well  understood :  that  many  of  the  Asiatic  processes  and 
manipulations  are  traditional  rather  than  indispensable,  or  even  neces- 
sary. Others  again  are  commercial  exactions  whichneed  not  be  conside^ 
here,  and  which  are  only  rendered  necessary  in  order  to  prepare  the  pro- 
duct for  distant  voyages,  to  its  manifest  and  acknowledged  injury  as  an 
article  of  constmiption. 

Then,  again,  even  should  tea  ^ver  become  an  article  of  export  from  this 
country,  and  the  necessity  arise  for  prej^aring  it  for  transportation, 
machinery  can  be  employed  for  the  drying^  roasting,  and  twisting  pro- 
cesses, as  it  is  now  used  on  the  tea  plantations  in  British  India  and  in 
other  parts  of  the  world ;  and  it  may  be  surmised  that  improved  labor- 
saving  machinery  will  speedily  be  produced,  as  iuventors  have  oiily  to  be 
shown  what  is  wished  to  be  done  and  they  will  furnish  a  machine  to  do  it. 
The  great  progress  that  has  been  made  in  tea  culture  and  its  manufacture 
throughout  the  world  during  the  past  twenty-five  years  seems  to  be 
utterly  unknown  to,  or  overlooked  by,  many  of  the  corresp(mdents  of  the 
department,  who  doubt  the  propriety  of  experimenting  with  the  tea-plant 
in  the  United  States,  although  there  probably  never  has  been  an  intro- 
duction of  a  new  industry  iu  any  country  wMcli  had  not  to  encounter  sim- 
ilar doubts  and  prognosticated  failures. 

One  of  the  most  important  requirements  of  the  tea-plant,  for  profit,  is  a 
climate  or  region  where  spring  rains  are  abundant ;  young  growths  are 
encouraged  by  moist  weather  and  heat,  and  the  number  of  successive 
crops  tlmt  can  be  procured  from  the  plants  during  the  season  is  entirely 
dependent  upon  the  number  of  rainy  periods  and  the  abundance  of  the 
rain-fall  during  the  early  summer  months. 

ACCLIMATIZATION. 

The  question  of  acclimatization  of  plants  is  frequently  alluded  to  by 
correspondents  of  the  department,  in  connection  with  the  introduction  of 
economic  species  and  their  cultivation,  as  subjects  of  commercial  impor- 
tance.   The  coffee-plant,  for  example,  it  is  held  by  some,  may  be  accli- 
4  A 
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mated  in  Looisiaaia.  The  same  opinion  is  held  in  regard  to  other  tropica] 
products  which  are  now  imported  for  use. 

The  process  by  which  acclimation  is  to  be  accomplished  is  in  a  general 
way  supposed  to  be  through  the  agency  of  raising  plants  firom  seeds, 
with  the  hope  that  through  successive  generations  the  plants  will  gradu- 
ally become  adapted  to  the  conditions  surrounding  tiiem,  and  that  by 
this  means  the  descendants  of  a  tropical  sx)ecies  may  ultimately  become 
inured  to  ^  very  different  climate  fix)m  that  where  the  original  was  found. 
It  has  long  been  supposed  that  the  sensibility  of  plants  to  cold  or  to  heat 
may  be  modified  by  persistently  selecting  seeds  firom  those  plants  that 
show  indications  of  greatest  hardiness*  and  that  such  changes  do  occur 
to  a  limited  extent  is  quite  apparent.  In  proof  of  this  we.may  refer  to 
the  great  variety  of  our  common  cultivated  vegetables ;  of  these  we  have 
early  and  late  varieties,  comprising  great  differences  in  size,  quality, 
shape,  and  color,  as  well  as  in  their  ability  to  withstand  sudden  changes 
or  extremes  of  temperature.  Perhaps  there  is  no  plant  that  displays  sucb 
diversity  of  forms  from  a  common  origin  as  those  of  Brasaica  oleraoeay 
the  common  cabbage.  Of  these,  the  varieties  are  almost  without  num- 
ber, varying  in  hardiness  from  the  hardy  winter-cabbages  to  the  tender 
broccolies  and  cauliflowers.  It  does  not  appear,  however,  that  any  one  of 
these  numerous  varieties  is  more  hardy  than  the  species ;  on  the  contrary, 
some  of  them,  such  as  the  cauliflower  and  broccoli,  are  more  tender.  We 
have  in  the  tomato  an  annual  plant  that  has  been  grown  firom  seed  foi 
upward  of  a  century  in  gardens,  and  of  which  many  varieties  exist,  show- 
ing great  diversity  in  the  shape,  size,  and  color  of  the  fruit,  as  also  in 
their  periods  of  ripening,  some  being  early,  others  late,  but  all  being  as 
susceptible  of  injury  from  cold  as  the  original  sx>ecies. 

As  an  example  of  a  variety  being  hardier  than  the  species^  we  may 
cite  the  Magnolia  grandiflora.  var.  exonieimsy  which  will  retain  its  leaves 
uninjured  during  winters  cold  enough  to  destroy  young  branches  x>f  the 
species  in  its  immediate  vicinity.  The  influences  of  climate  are  also 
illustrated  in  the  experience*  of  nurserymen  in  Scotland,  who  find  that 
the  Pinus  sylvestriSj  when  raised  from  seeds  received  from  Germany,  is  so 
tender  as  to  become  "browned  and  scorched"  during  winter,  and  espe- 
cially from  the  frosty  breezes  of  early  spring,  while  plants  or  the  same 
age,  the  offspring  of  seeds  gathered  in  the  neighborhood,  have  a  firesh 
green  appearance  all  through  winter  and  spring,  and  rapidly  grow  into 
sturdy  trees,  while  the  others  are  said  to  be  utterly  worthless  in  exposed 
situations,  and  only  succeed  in  some  sheltered  localities.  These  ^ts, 
while  they  prove  that  certain  changes  occur,  also  suggest  that  the  range 
of  the  change  is  limited,  or  at  least  beyond  a  certain  limit  the  change  is 
exceedingly  slow.  The  varibus  discoveries  of  the  fossil  remains  of  trop- 
ical plants  in  different  parts  of  the  temperate  zones,  together  with  other 
deductions  ftt)m  tlie  geographical  distribution  of  plants,  may  caution 
against  making  the  positive  statement  that  it  is  an  impossibility  for  a 
tropical  plant  to  ultimately  change  its  character  and  habits  so  as  to  be- 
come fitted  to  grow  in  the  temperate  regions  of  the  earth ;  but,  allowing 
the  possibility,  it  is  one  of  those  slow  processes  in  nature  of  which  his- 
tory makes  no  mention,  and,  so  far  as  it  can  be  made  useful  in  practical 
economics,  is  a  myth. 

Another  series  of  reasonings  which  appear  theoretically  plausible,  but 
m  the  main  are  practically  unreliable,  are  those  which  proceed  upon  the 
hypothesis  that  a  corresponding  degree  of  latitude  will  have  a  corre- 
sponding climate  in  all  parts  of  the  world,  or  that  a  plant  will  grow 
equally  well  in  all  countries  that  have  a  thermometrical  temi)erature 
iimilar  te  lliat  of  which  it  is  a  native.    There  are  other  potent  £EM)tor8 
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to  be  considered  besides  that  of  the  temperatore  of  the  air,  so  far  as  it 
relates  merely  to  cold  or  heat,  such  a«  tlie  topographical  features  of  a 
country,  the  amount  of  rain-fall,  of  sun-heat  and  light,  and,  what  is  of 
the  most  importance,  the  hygrometrical  state  of  the  atmosphere. 

That  the  amount  of  cold  that  plants  will  endure  depends  upon  other 
conditions  besides  that  shown  by  the  thermometer  is  well  exemplified  in 
the  vegetation  of  Australia.  Few,  if  any,  of  the  plants  of  that  country 
will  stand  the  same  amount  of  cold  with  us  that  they  are  subjected  to  in 
their  natire  habitats.  Many  hundreds  of  Australian  plants  hare  been 
'tried  here  during  the  past  decade,  and  among  them  all,  acacias,  Euca- 
lypti, Pittosporums,  Boronias,  &c.,  not  one  has  been  found  to  with- 
stand 8o  of  fix)st  uninjured ;  yet,  as  the  following  extracts  will  show, 
these  plants  are  often  subjected  to  20^  of  fix)st  in  Australia: 

In  the  end  of  April  ^onr  October),  in  latitude  82°  south,  within  4i°  of  the  tropic,  i^ 
an  insignificant  elevation,  the  thermometer  stood  at  20°  at  sunrise,  and  wa6  as  low  slb 
43°  at  9  p.  m.,  nevertheless  the  country  produced  wild  indigo,  Mimosas,  Casuarinan. 
and  Myrtles.  A  degree  nearer  the  tropic  in  May  (our  November),  the  thermometer  at 
sunrise  marked  20°,  19°,  18°,  16°,  12°,  and  on  two  separate  days  even  U°. 

On  the  22d  of  May  (our  November)^  the  river  was  frozen,  and  yet  herbage  was  lux- 
uriant, and  the  country  produced  ^iimosas,  Eucalypti,  and  Acacias.  On  the  23d  of 
May,  the  thermometer  at  sunrise  marking  12°,  Acacia  conferta  wias  cominfi[  into  floWer, 
and  Eucalypti,  with  the  usual  vegetation,  were  abundant.  On  the  dOth  of  May.  at  the 
elevation  of  1,118  feet,  the  almost  tropical  Delahechea  was  found  growing,  with  the 
temperature  at  sunrise  22°,  and  at  9  p.  m.  31°,  so  that  it  must  have  been  exposed  to  a 
night's  frost  graduaUy  increasing  through  12°.  And  this  was  evidently  the  rule  dur- 
ing the  monOis  of  May,  June,  and  July  (our  November,  December,  and  January) ;  in 
latitude  26°  south,  among  Tristanias,  Phebaluims,  Zamias,  Hoveas,  Myopomms,  and 
Acacias,  the  evening  temperatme  was  obeerved  to  b©  29°,  22°,  37°,  29°,  25°,  falling 
during  the  night  to  26°,  21°,  12^',  14°,  20°:  in  latitude  25°  south,  tho  tents  were  frozen 
into  boards  at  the  elevation  of  1,421  feet  j  the  thermometer,  July  5,  Stink  during  the 
ni^ht  from  38°  to  16°,  and  there  grew  Cryptandras,  Acacias,  Bursarlas,  Boronias,  Bten- 
ochlles,  and  the  like.  Cymbidium  canalumlatum.  the  only  orohidaceous  epiphyte  observed, 
was  in  flower  under  a  night  temperature  of  33°  and  34°,  that  by  day  not  exceeding  86°. 
It  may  be  supposed  that  so  low  a  temperature  must  have  been  accompanied  by  extreme 
dryness,  and  such  appears  to  have  becfn  usually  the  case ;  nevertheless,  it  is  not  always 
80,  for  it  was  found  that  on  the  2i^  May,  when  the  hygrometer  indicated  nearly  satu- 
ration, the  grass  was  covered  with  hoar  frost,  and  at  sunrise  the  thermometer  was  20° 
under  canvas  and  12°  in  the  open  air.  On  the  5th  of  July  it  rained  all  day,  and  the 
tents  were  ^'frozen  into  boards''  next  morning,  the  thermometer  having  sunk  during 
the  night  from  38°  to  16°. 

Undoubtedly  this  power  of  resisting  cold  is  connected  with  the  very 
high  temperature  to  which  Australian  vegetation  is  exposed  at  certain 
seasons,  which  so  thoroughly  ripens  and  hardens  growth  as  to  fortify 
against  the  evU  results  that  foUow  extremes  of  heat  or  cold  on  succu- 
lent vegetation.  The  temperature  of  the  soil  has  also  an  important  con- 
trolling influence  in  the  cold  resisthig-power  of  plants,  tfnless  a  con- 
stant supply  of  moisture  is  ftimished  by  the  roots,  the  branches  vnW  dry 
up  and  shrivel  under  the  influence  of  cold  drying  currents  of  air,  and 
when  the  temperature  of  the  soil  is  low,  the  activity  of  the  l*oOte  is  cor- 
respondingly decreased,  and  therefore  they  are  unable  to  replace  the 
losses  of  evaporation  fiom  the  external  suri^s  of  the  plants.  I'he  win- 
ter temperature  of  the  soil  in  which  plants  are  growing  has  a  potent  in- 
fluence on  their  cold  resisting-powers}  hence  uie  value  of  the  applica- 
tions of  manure  and  similar  porous  materials  over  the  roots  of  plants  in 
winter* 

EUCALYPTUS. 

The  general  interest  in  the  introduction  of  this  genus  of  Australian  trees 
is  still  maintained,  and  it  is  almost  a  daily  occurrence  to  reply  to  inquiries 
relating  to  their  culture,  value,  climatic  range,  &c. ;  and  while  the  K 
giobulua  is  the  species  about  which  the  greatest  expectations  have  been 
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raised,  latterly  the  subject  seems  to  have  taken  a  wider  range,  and  i^• 
formation  is  sought  regarding  the  values  of  other  species  of  this  large 
&mily  of  trees. 

The  S.  globtbluB  has  been  brought  more  especially  into  notice  on  account 
of  its  rapid  growth,  which  was  the  8upi>osed  reason  for  the  i>ower  attrib- 
uted to  it  of  destroying  the  malarious  agency  which  is  considered  to 
cause  fever  in  marshy  districts,  but  so  fiair  as  mere  rapidity  of  growth 
is  concerned,  or  the  influence  that  an  abundance  of  heal^y,  active  foliage 
exerts  in  absorbing  moisture  from  the  soil,  the  Eucalyptus  presents  no 
special  peculiarities  over  those  inherent  in  many  other  trees  and  plants, 
that  are  rapid  in  growth  and  furnished  with  a  profusion  of  ample-sized 
leaves. 

It  .may  therefore  be  instructive  to  recite  the  accorded  values  of  other 
species  of  the  Eucalyptus  genus,  especially  as  some  of  them  are  alpine  in 
their  native  habitats,  and  may  prove  hardy  in  higher  latitudes  than  those 
that  limit  the  E.  globulus. 

It  is  noteworthy  that  in  Australia  the  E.  globulus  does  not  hold  the 
highest  position  in  regard  to  anti-malarial  properties,  although  its  pro- 
ducts are  highly  esteemed.  The  supposed  sanitary  properties  of  these 
trees  are,  in  their  native  country,  referred  to  the  chemical  constituents 
peculiar  to  the  genus,  regardless  of  the  rapidity  of  their  growth  or  the 
dunensions  they  attain. 

In  a  paper^  upon  Eucalyptus  read  before  the  Eoyal  Society  of  Victoria 
in  1874,  and  which  is  published  in  the  ofOicial  catalogue  of  the  Commis- 
sioners to  the  Centennial  Exhibition  for  Victoria,  Australia,  there  is 
much  valuable  information  regarding  the  properties  and  qualities  of 
various  species  of  the  Eucalyptus j  and  from  which  the  following  extracts 
of  particular  interest  with  reference  to  the  Introduction  of  tibiese  trees 
into  this  country  are  taken : 

In  many  places  on  the  continent  of  Europe,  and  elsewhere,  experiments  have  been 
made  to  aoclimatlze  onr  EwioXypiif  more  especially  the  ''globnlns,"  or  blne-gnm 
species.  ' 

The  rapidity  of  its  growth,  its  pretty  ovate  and,  afterward,  lanceolate  leaf,  its 
early  maturity,  together  with  its  power  to  absorb  considerable  moisture  and  to  per- 
meate the  air  witn  its  ]>eouliar  odor,  led  to  the  belief  that  this  tree,  attractive  in 
itself,  exerts  a  beneficial  influence  upon  malarious  districts.  But  this  species,  if  con- 
sidered apart  from  its  congeners,  does  not  supply  sufficient  information  so  as  to  arrive 
at  anything  like  a  satisfactory  answer  to  the  question- 
Is  tiie  EmcalypUu  a  fever-destroying  tree  T  In  the  oonsidoration  of  this  question  we 
must  regard  the  whole  of  the  euotuypt  vegetation. 

If  we  Journey  from  Melbourne,  or  from  other  centers  of  population  in  any  part  of 
Australia^  or  diverge  to  any  point  of  the  compass,  we  mmiediately  observe  the 
EwxUjfptnUj  which  is  seldom  absent  until  we  again  enter  some  city  or  town;  in  fcKsty 
four-nribhs  of  Australian  vegetation  consists  of  uie  Eucdlypttts. 

In  the  consideration,  th^efore,  of  its  climatic  influence,  or  of  its  health-producing 
power  over  that  of  aU  other  vegetation  existing  in  other  countries,  we  are  able  more 
efficiently  than  elsewhere  to  defl  with  the  subject.  ♦  •  •  • 

Australia  on  the  whole  may  be  said  to  be  pretty  free  from  virulent  endemic  or  mias- 
matic fevers,  and  the  latter  may  be  said  to  exist  only  as  the  Eucalwtua  recedes. 

The  physical  geon^phy  of  Aui^:Uia  does  not  difler  in  its  geneial  outline  from  that 
of  other  countries.  vTe  have  mountains  and  vaUeys,  high  ranges  and  extensive  phfins. 
rivers  and  creeks,  and  in  general  structure,  character,  and  composition,  in  geological 
sequence,  and  in  physical  and  palsBontological  relations,  the  rock  formations  are  in  aU 
respects  analogous  to  those  of  other  regions. 

But  in  the  EuoalypU  we  have  a  vegetation  absolutely  Australian ;  if,  therefore,  we 
possess  in  a  high  degree  an  immunity  from  fever  maladies,  can  it  be  traced  in  any  way 
to  this  genus  of  plants  ?•*  *  *  *  •  *  • 

The  physical  properties  of  bXL Eucalypts are^  that  they  cast  their  bark;  that  the 
leaves  are  ever  green  and  have  translucent  cells,  in  some  species  visible  to  the  naked 
eye ;  that  the  petiole  is  half  twisted,  so  that  the  plane  ot  the  leaf  is  pu^el  to  the 
axis  of  the  tree,  thereby  aUowing  fr«e  action  to  the  light  and  heat  of  the  sun  en  both 
Bides;  also  the  roots  are  dispersive  and  drain  water  largely  from  the  soiL 
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Tho  chemical  contents  of  a  Eucalyptus  tree  are  neither  poisonons  nor  virulent. 
Besides  possessing  those  invariably  mot  with  as  general  constituents  of  ligneous  vege- 
tation, there  is  a  tannate  gum  resin,  a  volatile  acid,  and  a  volatile  oil,  peculiarly  oiEuca- 
Ijmfio  origin.  • 

The  first  two  are  to  be  found  in  most  parts  of  the  tree,  but  tho  latter  only  in  the 
leaves.  Now,  it  is  in  these  three  bodies.  I  think,  that  we  have  the  key  to  the  question 
before  us,  and  I  conjecture  that  apart  nrom  these  no  trace  can  be  found  of  the  power 
of  tho  E\mal\fptu9  to  oxygenate  the  air  beyond  that  which  is  possessed  by  other  Idnds 
of  vegetation.  If  the  pnnciples  of  these  Dodies  are  retained  in  the  tree  imtil  set  free 
by  the  art  of  man,  then  further  investigation  is  useless ;  but  if  one  or  more  are  given 
up  freely  by  tho  natural  forces  of  tho  tree,  or  by  the  aid  of  light,  heat,  or  electricity 
as  existing  in  the  atmosphere,  or  by  some  or  all  of  these  forces  in  combination,  then  there 
is  every  reason  to  pursue  our  inquiries.  The  question  then  arises,,  have  we  any  proof 
that  these  volatile  bodies  are  set  free  in  tho  air  by  tho  forces  of  the  plant  in  union 
with  atmospheric  agencier  f  If  wo  have,  when  does  it  take  place  t  What  is  the 
quantity  T    vVTiat  is  tho  probable  sanitary  effect  T 

Before  taking  up  this  question,  I  think  it  but  right  to  mention  that  my  operations 
on  the  Eucalyptus,  both  as  to  its  solid  and  volatile  contexts,  for  technical  and  medical 
purposes,  have  extended  over  many  years,  and  that  they  have  been  conducted  on  the 
living  plant  in  its  forests  and  in  the  desert  scrub  during  all  seasons  of  the  year,  and 
that  the  apparatus  employed  operated  on  four  tons  of  material  daily. 

The  following  eight  may  be  taken  as  representative  or  type  species  of  Eucalyptus : 
1.  Fiminalis,  or  manna-gum ;  2.  Odorata;  3.  Rostrata,  or  red  gum;  4.  Obliqua,  or  stringy 
bark ;  5.  Sideroxylon,  or  iron  bark ;  6.  Globulus,  or  blue  gum ;  7.  Oleosa,  or  niallee ;  8. 
Amygdalina,  or  p^permint. 

The  first  two,  Viminalis  and  Odorata.  represent  those  species  of  the  Eucalypti  which 
yield  a  small  percentage  of  volatile  oil.  The  four  following,  tho  red  gum,  the  8trin|^ 
bark,  the  blue  gum,  and  the  iron  bark,  represent  those  species  which  gradually  in- 
crease in  percentage  of  oil  untQ  it  attains  a  fair  medimn  standard ;  and  the  last  two, 
the  mallee  and  the  peppermint,  are  those  which  represent  the  maximum. 

The  following  is  the  illustration:  From  1,000  pounds  weight  of  fresh-gathered 
leaves,  attached  to  very  small  branchlets,  Odorata  yields  7  fluid  ounces ;  Viminalis 
yields  the  same;  Rostrata  yields  15  ounces;  OhUqua  yields  80  ounces,  or  4  pints; 
Olobulus  yields  120  ounces,  or  6  pints;  iSidiroxyUm  yields  160  ounces,  or  10  pints; 
Amygdalina  yields  500  ounces,  or  25  pints. 

No  Eucalypti  exceed  the  amygdalina,  and  no  vegetation  contains  so  much  volatile 
oil  in  the  leaves  as  is  found  in  most  of  the  species  Just  named.  These  eight  species 
not  only  represent  the  oil-yield  from  the  TninimnTn  to  the  maximum,  but  also  the  vola- 
tile acid  and  the  tannate  gum-resin,  as  well  as  the  locality,  from  mountain  to  desert. 

First,  then,  concerning  the  volatile  oil.  If  we  break  up  a  leaf  of  any  of  the  Euca- 
lypti during  any  part  of  the  year,  its  usual  aroma  is  present,  and  the  oil-cells  appear 
the  same  in  condition :  but  when  submitted  to  a  practical  test,  the  quantity  is  found 
to  vary.  Soil  or  locality  does  not  appreciably  affect  the  quantity  obtained  from  a 
species  when  operated  upon  during  the  same  season  of  the  year. 

The  ran^  of  those  species  represented  in  the  viminalis  and  odorata  as  yielding  oil 
sparingly  is  limited,  in  comparison  with  those  producing  larger  supplies.  These  have 
a  wide  range.    *    •    • 

The  Euoalypius  amygdalina  is  a  tree  varying  from  that  of  an  ordinary  willow  to  that 
of  the  giants  of  the  forests,  some  bein^  over  350  feet  in  heieht ;  it  occupied  chiefly  the 
higher  portions  of  undulating  forest-land  and  the  sides  of  the  ranges,  and  does  not 
extend  over  100  miles  inland ;  the  ground  where  it  grows  retains  a  little  moisture 
throughout  the  summer  mon^,  the  roots  run  chiefly  lateral,  and  are  seldom  lower 
than  tiiree  feet  from  the  surface ;  they  are  surrounded  with  a  soil  evenly  cool,  but  the 
temperature  of  the  air  has  its  usufd  summer  range.  During  these  months  the  supply 
of  ou  fit)m  week  to  week  is  very  even,  but  as  the  cooler  or  winter  months  approach 
the  ground  becoming  moist  from  rain,  and  the  temperature  of  the  air  lower,  the  sup- 
plyof  oil  falls  off. 

The  mallee  scrub  is  the  opposite  of  all  this.  Properly  this  scrub  consists  of  three 
species,  the  oleosa,  the  dumoaajjanA  the  aociaUs;  but  I  have  brought  them  under  con- 
sideration as  one,  the  oleosa.  They  are  the  dwarfs  of  the  Eucalypti,  but  seldom  grow- 
ing higher  than  25  feet.  They  occupy  a  flat^-  dry,  hungry  country,  with  but  little 
growth  of  grass  under  them.  There  is  little  ram,  but  when  it  comes,  it  is  generally  in 
torrents.  The  soil  is  a  reddish  sand  in  combination  with  salt  clay.  This,  during  the 
long  droughts,  becomes  exceedingly  hard — so  much  so  that  a  pickax  is  required  to 
turn  the  soil.  The  roots  run  somewhat  in  a  horizontal  direction,  and  the  rootlets 
spread  out,  traveling  downward ;  and  as  the  salt  water  is  to  be  obtained  always  at 
from  25  to  40  feet,  they  are  found  resting  on  the  moisture  of  the  salt  soil  just  above  the 
sandstone  rock,  which  generally  commences  about  12  feet  above  the  salt  spring.  The 
temperature  or  the  sunace  ground,  and  also  that  of  tho  air,  is  very  hi^h  throughout 
the  summer.  The  leaves  supply  a  greater  amount  of  oil  during  the  wmter  or^iainy 
sea^n  than  during  the  hot  or  summer  months. 
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W*  have,  theaaforei  a  Eucalyptus  vegetation  charged  to  it*  utmost  during  summer 
around  all  our  populated  districts,  and  we  have  another  charged  in  like  manner  during 
winter ;  in  other  words,  as  midwinter  approaches,  the  coast  species  are  increasing  in 
Tolatile  products  and  the  others  are  decreasing.    *    •    * 

So  far  our  evidence  of  oil-evaporation  may  oe  stated  thus :  that  the  desert  scrub- 
gums,  after  a  winter  of  average  rain-fall,  supply  the  air  with  a  continuous  and  even 
quantity  of  aromatic  vapor,  and  keep  up  a  vigorous  vitality  throughout  the  summer 
or  dry  season :  and  that  a  snort  season  of  rain  and  a  long  dry  one  diminish  the  forma- 
tion ii  oil,  and  so  lessen  the  exhalation ;  on  the  other  hand,  the  seaward  species  increase 
ihsir  quantity  after  a  short  winter. 

Ifext  conoeming  the  volatile  acid. 

£uoaliiphu  leaves  (especially  those  of  some  species),  when  submitted  to  the  process 
of  ordinary  distillation  by  steam  or  water  for  volatile  oil,  throw  off  a  volatile  acid 
which  greatly  atfects  the  copper  head  of  the  still — so  much  so,  that  on  lifting  it  off  we 
pnd  the  under  surface  covered  with  what  is  like  a  coat  of.  slate-colored  paint.  After 
the  copper  head  has  been  used  for  some  time,  this  paint-like  substance  dries  into  scalea 
having  a  slate-pearly  appearance. 

If  the  distillation  has  been  bj  water,  and  the  mother-liquor  remaining  in  the  still  is 
aabjeoted  to  a  little  evaporation,  this  acid  mav  be  detected  in  the  vapor  bv  litmua- 
pape?.  Should  the  evaporation  be  c«;jrried  to  rarthcr  concentration,  the  acid  aroma 
Decomes  palpable  aroimd  the  locality  of  operation,  persistent,  and  very  refreshing; 
in  sh(^  there  is  no  expellinff  this  aoid  out  of  the^um-resinous  extract  forming  in  the  pan. 
The  aroma  of  the  acid  may  oe  detected  in  the  air  along  vrith  that  of  the  oil  when  trav- 
elbff  in  the  bush. 

The  special  features  of  this  acid  as  existing  in  all  Eucalypts  are^  that  in  those  species 
BaTO;lying  oil  most  abundantly  the  acid  is  net  «o  pranwtmt  as  it  is  m  those  yielding  the 
madiQjn  quantities,  while  those  species  which  contain  oil  sparingly  contain  also  but 
little  of  the  acid.  In  like  manner  this  applies  to  the  resin  bodies.  And  these  facts  are 
worthy  of  particular  note,  as  they  ^o  to  show,  first,  that  those  species  yielding  largely 
of  oil  are  not  so  abundant  either  in  resin  or  acid,  and  that  those  of  medium  oil-yield 
t^  well  charged  with  both.  In  proof  of  this,  the  amffgdali$tay  our  largest  oil-produo- 
ing  species,  during  its  active  period  of  supplying  the  volatile  oil,  does  not  throw  off 
ipuoh  resin ;  but  wh^i  it  begins  to  lodge  in  the  interstices  of  the  bark  and  wood  and 
exudes  outwardly,  the  oil  is  diminished  in  quantity  in  the  leaves. 

the  globulus,  or  blue  gum,  yields  a  continued  supply  of  oil  and  acid  throughout  the 
7«av;  but  when  the  tree  is  ext^  resiniferous,  the  acid  is  abundant  and  the  ou  small  in 
quantity. 

The  rp^trato,  or  red  gam.  produces  a  very  small  quantity  of  oil,  but  the  volatile  acid 
is  very  abundant— so  much  so,  that  the  red-gum  wood  owes  its  aroma  entirely  to  thia 
a^d. 

The  sidtrwjflonf  ^  iron  bark,  are  trees  of  good  dimension^  and  supply  oil  abundantly, 
bni  the  leaf-surface  on  each  tree  is  small  in  comparison  with  other  species.  Here  the 
vesin  is  so  abundant  that  its  enormous  bark  is  everywhere  studded  with  gum-resin. 

All  these  characteristics,  and  others  of  like  nature,  point  to  the  following  conclusion: 
That  the  volatile  oil  is  the  base  of  the  other  products  peculiarly  of  eucaiyptic  origin, 
and  for  the  following  reasons:  that  those  species  which  are  great  in  the  production  of 
oil  supply  it  vigorously  to  the  atmosphere,  giving  but  little  time  for  the  formation  of 
sabstanoes  such  as  resins  and  acids,  requiring  the  absorption  of  oxygen  by  the  leaf  to 
^nn  them ;  on  the  other  hand,  those  species  less  yifforous  in  oil-procmction  allow  time 
for  the  purpose,  henoe  they  become  well  stored  with  resin  and  with  the  acid.    *    * 

When  we  consider  the  extent  of  this  vegetation,  we  cannot  arrive  at  any  other  con- 
clusion than  that  the  whole  atmosphere  of  Australia  is  more  or  less  affected  by  the 
perpetual  exhalation  of  these  volatile  bodies. 

The  researches  of  Schonbein  and  others  relating  to  the  change  the  oxygen  of  the 
atmo^here  undergoes  bv  electricity  and  by  other  Known  oxidizmg  agents,  suggested 
a  similar  province  for  the  aroma  of  plants  and  flowers,  and  Dr.  Andrews,  of  Edin- 
burgh, states  that  "  volatile  oils,  like  phosphorus,  have  the  power  of  changing  oxygen 
into  oxone  while  thev  are  slowly  oxidizing."  Unless  some  such  change  took  place  in 
the  air,  the  aroma  of  the  oils  of  the  Eucalypti  would  be  always  present,  and  to  such  an 
extent  as  to  become  quite  unpleasant. 

Ozone^  or  whatever  may  be  the  acti>^  substance  in  the  atmosphere,  is  known  to  act 
in  a  similar  manner  on  iodide  of  potassium  and  some  other  chemicals ;  and  Dr.  Day, 
of  Oeelong,  whoso  researches  on  tliis  subject  ai'e  well  known,  has  deniouHtrated  that 
the  Eucalyptus  oils  absorb  atmospheric  oxygen,  transforming  it  into  peroxide  of  hydro- 
gen. If  the  change  effected  be  the  production  of  ozone,  and  the  latest  known  experi- 
ments on  th^  subject,  eonhrmed  by  Dr.  Andrews,  appeal*  to  leave  no  doubt  that  this 
is  the  case,  then  another  link  is  added  to  the  evidence  that  the  Eucalyptus  vegetation 
has  an  important  action  on  climatic  influences.  Dr.  Andrews  remarks  that  '"no  con- 
nection has  yet  been  proved  to  exist  between  the  amount  of  ozone  lu  the  atmosphere 
and  the  ooourrence  of  epidemic  or  other  forms  of  disease";  but  remarks, ''  its  absence 
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from  the  foi  of  towns  and  of  large  rooms^  even  in  the  country,  is  probably  the  chief 
cause  of  the  difference  which  every  one  feels  when  he  breathes  the  air  of  a  town  or 
of  an  apartment,  however  spacious,  and  afterwards  inhales  the  fresh  air  of  the  open 
Goimtry."  Let  a  small  qaantity  of  any  of  the  Eucalyptus  oils,  but  especially  the  oU  of 
Eucalyptiu  amygdalinaf  he  distributed  sparingly  in  a  sick  chamber,  or  over  any  nn- 
pkasaot  sabstance^  or  add  a  ems^l  quantity  to  sta^ant  water,  and  the  pleasure  of 
ueaUimg  an  improved  air  will  immcKliately  be  manifest.  The  application  of  this  to 
tlie  climate  of  Australia  has  great  force,  for  it  is  acknowledged  that  we  possess  about 
08,  both  in  baah  and  town,  a  large  amount  of  active  oxygen,  made  frequently  doubly 
ao  by  oar  vigorous  vegetation.  »  *  * 

The  various  fever  types  as  found  existing  among  ns  at  times  appear  malignant,  aris- 
ing «itber  from  importation  or  from  the  existence  of  bad  sanitary  regolatioos ;  but 
medieal  testimony  is  that  their  virulence  is  meteor-like,  "  dies  at  its  opening  day.'' 
No  credit  can  be  taken  for  any  improved  sanitary  condition  of  our  surrouncQnffs  by 
ooraelves  in  our  towns  and  cities.    Tne  influences  operating  there  mtice  the  poison  fever 


Ives  m  our  towns  and  cities,     i  he  mtlnences  operating  there  entice  the  poison  lever 
to  fructify  and  abound.    The  evidence  is  in  favor  of  the  £uoalfptua  being  a  fever- 


Other  properties  and  uses  of  the  genus  Eucalyptus  may  here  be  noticed. 
The  remarkable  solidity,  hardness,  and  durability  of  the  timber  of  soma 
ai  the  species  is  well  known.  The  large  proportion  of  potash,  amount- 
ing to  20  per  cent,  in  the  ashes  of  these  trees  has  been  pointed  out  by 
Baron  Von  Mtleller.  The  barks  of  E.  rottratajJE.  obliqua^  E.  goniocalyx^ 
and  E.  corymbosa  are  osed  for  making  paper.  The  barks  of  many  species 
are  used  extensively  for  tanning.  A  substance  called  Australian  manna 
is  yielded  by  E,  manniferaj  E.  viminalis^  and  other  species.  This  manna 
occurs  in  smaU^  rounded,  opaque,  vhitish  masses,  with  an  agreeable 
sweetish  taste ;  it  contains  somewhat  similar  Constituents,  and  has  simi- 
Isr  acticm  to  the  ordinary  manna,  and  exudes  in  large  quantities  through 
pnnetures  or  wounds  made  in  the  young  bark.  Another  product  of  great 
importance  is  the  essential  oils.  These  oils  generally  have  a  camphora- 
oeoQs  smelli  the  odor  differing  in  the  various  gpeeies ;  that  from  if.  eitri- 
oimk  has  a  pleasant  citron-like  flavor.  The  oil  from  E.  oleosa  is  used  as 
I  solvent  ftu*  resins  in  the  preparation  of  varnishes.  The  oils  of  E.  amya- 
UihtLf  E,  globulusj  and  E.  eitriodora  are  used  for  diluting  the  more  deli- 
cto esseutial-oils  used  in  perfumery.  These  oils  contain  a  substance 
oiled  Eucalyptol,  a  liquid  body,  having  chemical  characters  resembling 
ttmphor. 

The  febrifugal  properties  of  the  bark  and  leaves  of  E.  gloluhis  have 
teen  noted  by  many  metlical  practitioners.  Although  careful  examination 
fli  the  bark  and  leaves  has  proved  that  neither  quinine  nor  the  other  alka- 
Wds  of  Cinchona  bark  exist  in  the  plant,  yet  it  is  admitted,  to  possess 
sntiperiodic  properties,  which  are  supposed  to  be  due  to  the  presence  of 
BocalyptoL 

Finally,  dgarettes  made  of  Eucalyptus  leaves  are  reputed  to  be  useful 
in  hrouchial  and  asthmatic  afiections.  Considering  the  rapidity  of 
growth,  the  value  of  the  timber,  the  healthy  emanations  from  the  foliage, 
the  commercial  imx)ortance  of  the  essential-oils,  and  tlje  beauty  of  the 
^fflferent  species  of  the  genus,  it  must  be  conc^ed  that  the  Eucalyptus  is 
«HJof  the  most  important  family  of  forest  trees  known  at  the  present  time, 
s»d  that  they  should  be  extensively  planted  wherever  climatic  conditions 
SJfe  favwable  to  their  growth,  with  the  ftirther  reminder  that  the  E.  glob- 
shtt  need  not  be  taken  as  a  criterion  of  the  hardiness  of  the  genus  in  low 
toperatures,  since  the  more  alpine. species  are  known  to  flourish  where 
tke  £.  glolntlus  has  faUed. 

Qte  purpose  of  these  detailed  remarks  upon  the  genus  is  to  show  that 
^  wpposed  sanitary  value  is  not  confined  to  one  species,  but  that  the 
*hrfe  foffiily  are  possessed  of  oil-bearing  leaves,  and  that,  therefore,  fur- 
^etperiment  with  the  hardier  species  may  be  profitable. 
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ORAKGES. 

The  following  notes  on  oranges  are  taken  from  a  valuable  paper  by 
John  R,  Jackson,  of  Kew,  whidi  appeared  in  the  "Garden:" 

Regarding  the  early  history  of  the  orange,  a  good  deal  rests  upon  what  is  the  true 
and  original  form  whence  sprung  our  numerous  cultivated  varieties.  All  those  included 
as  bitter  and  sweet  oranges  are  referred  by  some  botanists  to  Citrus  vulgaris  (Risso),  a 
native  of  Northern  India;  indeed  it  is  supposed  that  a  wild  form  which  .occurs  in  Gur- 
hwal,  Sikkim,  and  Khasia  is  the  orisin  of  sUl  our  cultivated  forms.  It  has  further  been 
considered  that  the  Citron,  Lemon,  Xiime.  and  Shaddock,  and  even  the  Orange,  are  all 
referable  to  a  species  indigenous  also  to  tne  forests  of  Northern  India,  in  the  vaUeys  of 
Kumaon  and  Sikkim,  and  perhaps  specifically  identical  with  Citrus  medica  (Risso ).  Ui)on 
the  hypothesis  of  this  being  the  original  form  of  the  now  widely-cultivated,  orang^  we 
leam  m>m  Theophrastus  that  it  was  plentiful  in  Nerthem  Persia,  and  cultivated  by 
the  Jews  in  Syria  during  the  Roman  dominion.  Though  it  seems  that  the  fruits  found 
their  way  into  Rome  at  a  period  anterior  to  the  Christian  era,  the  tree  appears  not  to 
have  been  successfully  cultivated  in  Italy  tiU  some  time  in  the  third  or  fourth  century. 
However  widely  diffused  the  plant  may  have  been  in  Western  Asia,  recent  travelers 
have  not  found  it  in  a  wild  state  in  Persia. 

In  China  it  is  cultivated,  having  no  doubt  been  introduced  from  an  early  period.  At 
the  present  time  the  growth  of  the  orange  extends  over  all  warm  countries,  and  it  is 
cultivated  successfully  in  many  colonies.    In  America  it  yields  most  abundant  returns. 

Orange  {Citrus  vulgaris,  Risso\  Under  this  head  may  be  placed  both  the  Sweet  and 
the  Bitter  orange.  By  those  wno  do  not  so  class  them,  however,  the  formar  is  often 
referred  to  C,  Aurantium  (Risso)  and  the  latter  to  C.  Bigaradia  (Duhamcl).  The  Sweet 
orange  has  ovate,  oblong,  acute  leaves,  the  edges  somewhat  serrated,  and  the  stalk 
with  larger  or  smaller  wings,  the  presence  of  which  is  a  characteristic  mark  of  the 
genus.  The  white,  fragrant  flowers  are  too  well  known  to  need  any  description.  The 
principal  difference  in  t^ie  numerous  varieties  described  is  in  the  form  of  the  fruit; 
thus  we  have  the  ordinary  Sweet  or  Saint  MichaeFs  orange,  with  its  somewhat  smally 
golden-yellow  fruit,  divided  into  from  nine  to  eleven  ceUs,  and  containing  roundish 
seeds.  This  is  one  of  the  most  extensively  cultivated  varieties,  on  account  of  its  great 
productiveness.  The  tree  is  said,  however^  not  to  come  into  fall  bearing  until  it  alSains 
the  age  of  twenty  years.  The  Blood  or  Malta  orange  has  a  fruit  which  is  round,  some- 
what rou^h,  and  very  thin-skinned,  and  as  it  ripens  becomes  of  a  reddish-yellow  color, 
the  pulp  itself  being  tinged  with  red,  which  deepens  as  the  fruit  matures.  This  vari- 
ety has  very  few  seeds,  which  are  barren.  It  is  a  choice  variety,  the  pulp  being  verv 
sweet  and  juicy.  Another  choice  variety  is  the  Mandarin  orange.  This  bears  a  small 
fruit,  somewhat  flattened,  with  a  very  thin  rind  which  separates  from  the  pulp  as  the 
fruit  ripens,  and  when  fully  ripe  hangs  loosely  around  it.  It  is  of  a  very  rich  and  sweet 
flavor.    This  variety  is  extensively  grown  in  China,  where  the  frtdts  are  much  prized  as 

Presents  to  the  mandarins.  It  hsks  been  introduced  in  comparatively  recent  years  into 
[alta  and  St.  Michael's.  The  Mandarin  orange  was  at  one  time  considered  a  distinct 
species,  under  the  name  of  C.  noUles  (Lour).  It  seems,  however,  to  be  simply  a  variety 
of  the  common  orange,  as  is  also  the  Tangerine^  which  produces  small,  somewhat  flat- 
tened fruit,  with  a  thin  rind,  and  a  sweet,  delicious,  fragrant  pulp. 

Among  bit^r  oranges  the  most  imx>ortant,  either  in  a  commercial  point  of  view  or 
on  account  of  the  peculiarity  of  their  fruits,  are  the  following:  The  common  bitter  or 
Seville  orange  (the  Bigaradver  of  the  French),  a  fruit  with  a  tnick  rind,  and  a  rugged, 
uneven  surface  of  a  reddish  orange  color.  Tne  rind,  flowers,  and  leaves  are  more  dis- 
tinctly aromatic  than  those  of  the  sweet  orange,  and  the  pulp  has  an  acid,  bitter  taste. 
It  is  the  fmit  of  this  variety  that  is  used  for  making  marmanade,  and  the  peel  is  used 
for  candying  and  making  medicinal  tinctures.  The  rind  is  removed  from  the  ripe  fruit 
in  long,  spiral  strips  by  a  sharp  knife— if  removed  without  the  white  under-skin  it  is 
the  more  valuable.  The  tree  is  of  a  small  size,  and  is  extensively  cultivated  in  the 
warmer  parts  of  the  Mediterranean  region,  more  particularly  in  Spain. 

This  variety  and  the  Chinese  Bitter  orange,  or  Chinois  (the  Biaaradier  Chinois  of  the 
French),  are  perhaps  the  only  two  cultivated  purposely  fer  the  miits.  This  latter  has 
a  thick  rind,  the  fruit  is  small  and  spherical,  and  is  often  preserved  in  sirup.  Many  of 
the  fruits  of  the  bitter  oranges  are  vmj  singular  in  form,  notably  the  Homed  variety 
{Bigaradier  d,  fruit  comicuU),  This  variety  grows  into  a  good-sized  tree,  and  is  culti- 
vated in  the  south  of  Europe  as  much  for  the  sake  of  its  fragrant  flow^s  as  for  the 
fruits,  which  were  at  one  time,  and  may  be  still,  used  for  flavoring  or  seasoning  meat. 
A  double-flowered  variety,  the  Bigaradier  a  fleur  double  of  the  FtoucLl  comes  nearest 
perhaps  to  the  Homed  variety,  resembling  it  in  the  form  and  size  of  the  tree.    The 


fruit  varies  in  form,  but  is  mostly  double,  containing,  so  to  speak,  one  within  another. 
The  flowers  are  gathered  for  the  sake  of  their  perfume. 

Another  variety,  Bigaradier  violette,  bears  leaves  and  flowers  of  two  different  colors 
on  the  same  plant,  some  being  of  a  violet  hue  and  the  others  of  the  ordinary  color; 
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tho  fruits  also,  in  an  immatore  state,  have  a  violet  tinge.    The  small-growing  myrtle- 
leaved  orange  is  also  a  variety  of  this  class. 

Lemon  (Oitnu  limonum,  Risso;  C,  medica  var.  of  some  authors).  Of  the  Lemon  a 
very  large  number  of  varieties  are  in  cultivation.  In  aU,  however,  the  fruits  contain 
a  very  acid  pulp,  distinct  from  any  other  species  or  variety  of  the  genus.  A  very  large- 
fruited  variety  is  described  as  having  been  introduced  and  much  cultivated  in  Jamaica, 
from  a  single  fruit  of  which  a  pint  of  juice  has  been  obtained.  The  common  lemon  is 
a  tree  from  ten  feet  to  fifteen  feet  high,  specially  cultivated  as  an  article  of  commerce 
on  the  coast  of  tho  Mediterranean,  between  Nice  and  Genoa,  as  -^rell  as  in  Sicily,  Cala- 
bria, Spain,  and  Portugal.  As  seen  in  cultivation,  tho  lemon,  unlike  the  orange,  is  of 
irregular  growth,  with  sparse  foliage.  The  flowers  are  partly  hermaphrodite  and  partly 
unisexual,  and  the  corolla  is  purphsh  on  the  outside  and  white  within.  Their  fragrance 
is  more  delicate  than ,  and  not  so  clinging  as,  that  of  the  orange.  The  trees  blossom  dur- 
ing a  great  part  of  the  year  except  tno  actual  winter.  The  lemon  assumes  many  pecu- 
liar forms,  among  the  most  singular  of  which  is  the  Fingered  Lemon  of  China. 

This  frrut  grows  to  a  large  size  and  is  almost  solid,  with  little  or  no  pulp ;  at  the 
apex  of  the  mdt  the  segments  become  absolutely  divided  into  five  or  more  long,  cylin- 
drical lobes,  hence  the  name.  Among  those  noted  for  their  free-flowering  and  abun- 
dant fruiting  is  the  Clustered  Lime  or  Lemon  (lAm&nier  d  grappes  of  the  French).  The 
leaves  of  this  variety  are  oval,  oblong,  and  the  flowers,  which  are  borne  in  corymbs,  are 
succeeded  by  clusters  of  roundish-oblong  fruits  often  somewhat  warted  on  the  suriace, 
the  rind  being  thick  and  shining,  and  the  pnlp  very  acid,  and  containing  only  a  few 
seeds.  This  variety  produces  fruit  abundantly  during  a  great  part  of  the  year,  and  is  \ 
cultivated  largely  m  Southern  Europe. 

Citron  (Citrus  Media  (Risso)  Cedrat  of  the  French).  This  species  is  now  usually  re- 
tained as  the  origin  of  all  the  fruits  previously  considered.  The  Citron  occurs  in  fewer 
varieties  than  either  the  orange  or  the  lemon.  The  most  common  is  the  large  citron 
{CedraHera  gros  fruits);  in  this  the  leaves  are  thick,  oval,  oblong,  and  of  a  glaucous 
green,  and  lie  flowers  are  large  and  white  and  very  numerous;  the  fruit  also  is  very 
mrge,  covered  with  a  very  thick,  irregular,  or  wrinkled  rind,  at  first  of  a  reddish-pur- 
ple color,  becoming  green  as  the  fruit  enlarges,  and  finally  changing  to  a  coppery  hue. 

Jt  is  for  its  thick  rmd  that  the  citron  is  valued  for  the  purpose  of  candying  or  pre- 
serving in  sugar  for  use  in  confectionery;  for  this  purpose  the  peel  is  salted  and 
shippS  to  various  parts.  The  fruits  themselves,  which  often  weigh  several  pounds, 
are  seldom  eaten  raw.  The  citron  appeairs  at  the  present  day  to  be  nowhere  cultivatea 
extensively,  the  more  prolific  lemon-tree  having  generally  taken  its  place.  It  is,  how- 
ever, scattered  fdong  the  Western  Riviera,  and  is  also  grown  on  a  small  scale  about 
Pizzo  and  Paola,  on  the  western  coast  of  Caiabria,  in  Sicily,  Corsica,  and  the  Azores. 

Bergamot  (Bergamoitier  of  the  French).  (Htrui  Bergamia  of  some  authors,  though 
modem  botanists  consider  it  not  sufficiently  marked  to  make  it  a  distinct  species  from 
those  preceding.  It  is  a  small  tree,  in  flowers  and  foliage  not  unlike  the  Bitter  Orange ; 
the  frriits  are  nearly  spherical  or  somewhat  pear-shaped,  very  often  crowned  at  the 
apex  by  the  persistent  style ;  they  have  a  smooth,  thin  skin,  of  a  pale-yellow  color, 
and  this  skin  contains  a  large  quantity  of  essential  oil,  of  a  peculiar  but  well  known 
fragrance.  It  is  for  tins  oil  (the  oil  of  Bergamot  of  the  shops)  that  this  variety  is 
vsdued,  being  cultivated  on  low  groimds  near  the  sea  at  and  in  the  neighborhood  of 
Reggie,  in  Calabria,  where  lemon  and  orange  trees  are  often  mixed  with  it.  The  es- 
sential oil  is  expressed  from  the  fruits  by  specially  constructed  machinery  by  which 
the  frnits  are  made  to  revolve  in  a  kind  of  dish  or  saucer,  at  the  same  time  coming  in 
contact  with  a  series  of  metal  ridges,  which  fracture  the  rind  and  thus  set  free  the  oil. 
From  2  ounces  to  3  ounces  of  this  oil  is  so  obtained  from  every  100  fruits,  and  about  7,000 
fruits  are  thus  treated  by  a  single  machine  in  one  day.  After  the  oil  has  been  ex- 
tracted the  fruits  are  agam  pressed  for  the  sake  of  the  acid  juice  contained  in  the  pulp, 
which  is  concentrated  and  used  in  the  manufacture  of  citric  acid,  and  tho  residue,  after 
the  final  extraction  of  the  oil  and  juice,  is  used  as  a  cattle-food.  Tho  oil  is  always 
known  in  commerce  as  essence  of  Bergamot,  and  is  imported  chiefly  from  Messina  and 
Palermo.  Its  principal  use  is  in  perfumery.  Like  all  other  frnits  of  the  orange  tribe 
the  Bergamot  has  its  varieties  with  fruits  of  singular  formation.  One,  for  instance,  in 
which  ^e  friit  is  flattened  to  where  there  is  a  circular  opening,  discloses  a  number  of 
irregular  prominences.  On  cutting  one  of  these  fruits  across  a  series  of  about  twenty 
cells  filled  with  pulp  are  seen  around  tho  cireumference,  and  in  the  center  a  number  of 
cells  agreeing  with  the  external  prominences. 

Lime  (Citrus  Limetta,  Risso).  The  cliicf  use  of  the  Lime  is  for  the  juice,  which  has 
a  OTeat  reputation  as  an  antiscorbutic ;  several  varieties  are  cultivated. 

Shaddock  (Citrus  decumana  L,),  The  fruits  of  the  Shaddock  are  known  under  dis- 
tinct names,  according  to  their  size ;  thus,  a  full  grown  fruit  is  very  large  and  weighs 
from  10  to  20  pounds ;  they  are  then  called  Pompclmousses  or  Pampelmousses,  while 
those  of  the  smallest  size  are  known  as  Forbidden  Fruit  or  Pomeloes. 

Citrus  Japonica  (Hib.)  is  a  native  of  Japan,  the  fruits  of  which  are  about  the  size  of 
a  large  cherry  and  quite  spherical,  with  a  thin  rind,  and  a  very  sweet,  agreeable  pulp. 
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It  is  known  as  the  Enrnqunt,  and  the  firuita  preserved  in  sirup  are  oft^n  exported  from 
that  country. 

From  notes  relating  to  the  preparation,  and  the  commercial  aspects,  of  the  produc- 
tions of  the  Citrus  family  it  is  remarked  that  of  all  scent-yielding  plants  none  has  a 
value  at  all  equal  to  that  of  the  Citnis  tribe.  The  orange  is  a  mine  of  perfume  in  itself. 
The  blossoms  yield,  acconling  to  their  mode  of  treatment,  two  distinct  odors,  one  hav- 
ing the  true  scent  of  the  flower,  the  other  a  scent  called  neroly.  Orange-peel,  too,  fur- 
nishes a  delightful  perfume,  ana  the  leaves  give  a  scent  inferior  only  to  the  true  neroly. 
Orange  stocks  are  raised  from  seeds  or  pips,  and  in  the  third  year  tliey  are  tfrafted.  In 
the  flith  yeai*  they  are  planted  where  tney  are  to  stand.  The  soil  should  be  well  pre- 
pared, inasniuch  as  fifty  years,  nay,  even  a  century  afterward,  the  results  of  good  early 
treatment  will  be  apparent. 

Orange-trees  requii-e  from  ten  to  fifreen  years  to  reach  a  good  size,  but  they  will  pro- 
duce both  flowers  and  fruit  in  four  or  tivo  years.  When  in  full  vigor,  each  tree  yields 
on  an  average  25  pounds  weight  of  blossoms  annually.  At  Nice  a  public  market  exists 
for  the  sale  of  orange-blossoms  during  the  season  when  the  trees  are  in  bloom.  The 
bitter-orange  flowers  bring  six  cents  per  pound ;  those  of  the  sweet  orange  four  cents. 
A  ton  of  flowers  will,  by  means  of  distillation,  yield,  say,  40  ounces  of  neroly  otto,  worth 
$120,  and  the  residuary  water— orange-flower  water— about  |25.  Orange-flower  fiit, 
or  butter,  and  oil  are  manufactured  to  a  large  extent  by  the  eufleurage  and  macerative 
process.  It  requires  about  eight  pounds  of  olossoms  to  euflower  one  pound  of  groasey 
the  operation  being  divided  into  about  thirty  repetitions  of  a  small  quantity  of  nowais 
over  or  in  the  same  grease.  By  digesting  this  orange-flower  crease  in  the  proportion 
of  six  pounds  to  eight  pounds  m  one  gallon  of  rectined  alcohol,  there  are  obtained  the 
extracts  of  orange-flowers,  a  handkerchief -perfume  which  is  surpassed  by  no  other 
scent. 

The  Citrus  hergamia.  or  bergamot  lemon,  is  a  plant  of  great  value  as  a  scent-yielder; 
its  perfume  is  so  mncn  in  demand  that  its  annual  production  in  Italy  has  never  satis- 
fied the  market.  The  Messina  dealers  and  their  allies  carefully  adulterate  the  true 
bergamot-otto  with  lemon-otto.  The  name  of  this  variety  is  derived  from  the  city  of 
Bergamo,  in  Lombardy,  from  whence  the  otto  was  flrst  sold.  The  otto  of  bergamot  of 
the  nnest  quality  is  that  which  is  expressed  from  the  fruits ;  but  about  four-fifths  of 
it  in  the  market  is  a  distilled  product  or  one  expressed  from  the  rasped  rind  of  the 
fruit.  About  40,000  pounds  weight  of  otto  of  bei^amot  are  annually  imported  into 
England.  In  the  little  island  of  Alontserrat  tiie  Cilru$  Umetta  grows  most  prolifloally, 
and  in  almost  an  indigenous  manner.  One  of  the  orange-orchards  there  consists  <h 
500  acres,  each  acre  containing  200  trees.  They  come  into  full  bearing  in  seven  years 
from  the  seed ;  they  flower  more  or  less  whenever  they  get  heavy  ram,  and  the  fruit 
ripens  in  about  four  months  after  the  flowers  appear.  They  fruit  all  the  year  round, 
but  the  chief  harvest  is  from  September  to  January.  About  90,000  nounds  weijght  of 
otto-lemon  is  Imported  into  England.  The  otto  of  lemon  in  tbe  market  is  principally 
fiK>m  Messina,  where  there  are  nundreds  of  acres  of  lemon-groves,  and  the  extraction 
of  the  ottos  of  lemon  constitutes  the  chief  industry  of  Sicily,  particularly  in  the  vicinity 
of  Palermo.  There  is  ample  room  in  European  markets  for  idl  that  is  produced  here, 
as  well  as  for  all  that  may  be  produced  in  other  countries. 

The  following  remarks  upon  orange-growing  in  the  Azores  may  also 
afford  useful  liiuts  in  this  connection: 

The  culture  of  oranges  has  considerably  increased  during  the  last  thirty  years  at  St. 
Michaels.  In  former  days  the  plants  were  left  unsheltered;  they  were  planted  at 
^at  distances  from  one  another,  thus  forming  magniiiceut  trees,  covering  a  large  sur- 
face of  ground,  one  of  wbich  would  bear  from  15,000  to  20,000  oranges.  A  heavy  stone 
was  laid  on  the  top  of  each  tree  to  force  the  branches  in  a  lateral  direction  and  keep 
them  low  so  that  the  wind  might  not  destroy  them.  This  system  has  been  entirely 
abandoned,  as  it  did  not  i^revent  tbe  trees  irom  being  uprooted  by  the  severe  storms 
which  blow  from  the  Atlantic  The  idea  was  then  adopted  of  planting  the  orange- 
trees  in  small  lots  and  surrounding  them  with  trees  of  larger  growths ;  but  it  was 
found  that  these  overshadowed  the  oranges  and  prevented  their  ripening.  In  1845 
the  system  was  introduced  of  inclosing  the  plantations  by  stone  walls  and  with  the 
best  results.  Tliese  walls  are  from  10  K;et  to  15  feet  in  height,  inclosing  spaces  from 
150  feet  to  200  feet  square.  In  the  larger  inclosures  the  average  crop  on  each  tree  does 
not  exceed  600  fruits,  while  in  smaller  spaces  the  average  is  from  2,000  to  3,000  fiuits, 
showing  how  much  good  shelter  and  care  wiU  do  towards  increasing  the  crop.  The 
ground  of  the  plantations  is  well  plowed  and  tilled  for  foiu:  or  five  years.  After  that 
it  undergoes  a  superficial  plowing  twice  a  year,  and  is  occasionally  sown  with  a  green 
crop,  which  is  slightly  covered  in  by  shallow  plowing.  Every  ^ear  the  dead  wood 
is  cut  out  and  the  shoots  thinned;  but,  as  a  rule,  the  orange- tree  is  never  pruned.  In 
dry  seasons  the  ground  is  weU  watered  if  the  supply  be  near  and  sufficient  in  quantity. 
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VxK  are  six  prinoipal  varieties  of  sweet  oranges  cultivated  in  the  Azores.  The  com- 
Ewn  one  is  of  middle  size,  slightly  acid,  and  very  sweet-scented.  The  skin  is  thin  and 
adheres  well  to  the  fruit,  oecoming  a  little  thicker  towards  the  end  of  the  season.  The 
C«9frida  is  more  aroniatie  than  the  preceding  one,  and  also  more  acid.  This  tree  is 
nrefj  loaded  with  fruit.  Under  the  name  of  Ihe  Silver  Orange  is  designated  a  much 
aiaalkr  one.  with  very  firm  ilesh,  extremely  fine  skin,  and  greenish-yellow  color.  The 
&2eda,  gr  choice  orange,  is  large,  of  first-rate  flavor,  little  acidity,  and  of  a  deep  vellow 
coIoL  It  has  scarcely  anv  pips,  and  does  not  ripen  until  April,  which  gives  it  a  higher 
v&loe.  The  Ombi^  is  flatter,  and  sweet,  while  it  furnishes  the  largest  crop  ot  all. 
FiiULlly  comes  the  Mandarin,  which  differs  little  from  the  same  variety  grown  in  Malta. 
The  fimi,  asa  rule,  enters  into  its  maturity  in  October,  but  the  best  varieties  are  not 
gathered  untilJanuary.  the  season  terminating  in  May.  The  trees  are  increased  in  a 
curioiu  way.  The  mode  of  propagation  was  derived  from  the  Chinese,  and  has  been 
araeh  ia  use  of  late  ^ears.  A  branch  of  the  diameter  of  4  or  5  Inches  is  chosen,  around 
vhich  a  circular  incision  is  cut.  Axound  this  straw  matting  is  wound  in  the  shape  of 
a  fanael  and  filled  with  beaten  earth  from  the  middle  of  May  to  the  middle  of  June, 
fiooti  6000  begin  to  push,  and  by  the  following  winter  it  is  provided  with  sufficient 
to  SQpport  it  when  detached  from  the  parent  stem. 

The  young  plant  thus  obtained  often  bears  frnit  at  the  end  of  two  or  three  yean. 
FonDirJy  mmn|(  was  employed,  and  is  still  used,  but  it  is  somewhat  out  of  fashion, 
aDsoooont  of  the  relative  slowness  with  which  ttees  ^*  worked^'  by  it  come  into  bear- 
ing. It  ia,  however,  asserted  that  the  trees  to  which  it  has  been  here  applied  giv« 
iha  but  firuil,  and  last  longer  than  the  others. 

The  onuges  are  gatherea  with  care  and  carried  to  the  packing-shed,  where  each 
&mt  is  separately  wrapped  in  a  dry  maize  leaf,  and  put  in  the  box.  The  shape  of 
tbeie  Qoxes  has  been  entirely  chang^ed  of  late  years ;  formerly  they  held  from  700  to 
^  onnges.  Thin  flexible  planks  formed  a  convex  covering,  without  any  solidity,  and 
coBtMBing  in  the  Ud  almost  aa  many  oranges  as  in  the  box  itself.  This  cnriona 
alzaiifaoeiit  was  eirolained  by  saying  that  the  air  circulated  more  freely  between 
these  planks,  and  that  this  was  necessary  to  the  preservation  of  the  fruit ;  but  really  the 
«8toin  arose  from  the  wish  to  escape  the  tax  imposed  upon  all  exports,  which  only  pre- 
•crihed  the  dimensions  of  the  lower  part  of  the  case.  The  growers  made  the  box  of  the 
light  size  and  then  snrmonnted  it  with  an  enormous  cover.  Thus  formed,  they  would 
cat  pack  weU  and  the  fruits  were  crushed.  The  boxes  are  now  made  rectangular, 
Anded  mto  three  compartments,  are  about  a  yard  in  length,  and  hold  only  half  of 
vhat  tha  fianner  ones  did.  The  expenses  of  ||athering,  carrying  to  town,  storing, 
fActin^amharkiiL^,  including  the  case  and  maize  leaves,  amount  to  65  cents  a  case. 
As  fcr  Qe  price  of  a  box  of  oranses,  sometimes  they  are  sold  at  St.  Michaels,  when 
jist  gaUiered.  fixr  $5  the  1,000,  paeking  and  transport  being  at  the  cost  of  the  buyer ; 
«te  Ham  they  have  sold  as  low  as  $2.  Of  late  years  about  600,000  cases  are  yearly 
opvtid  to  England.  Steamboats  engaged  in  this  service  make  ei^ht  voyages  to 
EagUiid  from  tEe  middle  of  November  to  the  end  of  April ;  each  carries  about  5,000 

7HB  PYBBTHBUMS  AS  INSEOT-BESTBOYEBS. 

Ai  infbnnatlon  about  the  Pyretkrums  is  firequently  sought  by  corre- 
ipoiutoits  with  a  view  to  their  cultivation  and  pref^aration  for  insecti- 
<*!«•,  the  following  notes  collected  on  this  subject  are  here  introduced: 

Seroal  species  of  Pyrethrum  have  attained  reputation  as  insect-de- 
«wy«i.  ^e  P.  eameum  and  P.  roseum  have  both  proved  to  be  excel- 
^t  in  this  reepect.  About  30  years  ago  the  flowers  of  these  were  intro- 
^oedin  »  powdei^  form  under  the  name  of  "Persian  Insect  Powder.'^ 
fte  flowers  of  P.  d'nerarice  folium,  a  native  of  Dalmatia,  have  been  simi- 
Uyttuployed  under  the  name  or  "Dalmatian  Insect  Powder."  A  test 
rftfce  value  of  these  powders  is  thus  described : 

ifcader  to  teat  the  effect  of  the  different  insect-powders.  I  sprinkled  some  flies  with 
Jpwrders,  and  took  the  length  of  the  time  required  to  kill  the  flies  as  the  measure 
v&Tihie  of  the  jKnvders.  When  a  house-fly  was  placed  in  a  small  flask,  sprinkled 
^ftwfraina  of  inaect-powder,  if  the  powder  was  very  powerful,  there  was  consid- 
•Wi  ftt^cr  at  the  end  of  one  minute,  followed  by  the  death  of  the  fly  after  two  or 
y«  atettea.  Tho  commercial  insect-powders  behave  differently  in  this  respect :  some 
*  tei  CQfrreepondijQg  completely  to  tne  above  standard,  while  others,  althouffh  they 
{Wyrtnpefied  flies  treated  as  above,  required  fifteen  to  thirty  minutes  to  kill  them. 
mf  W  tott  was  made  by  some  powder  of  my  own  preparation  from  the  Dalmatian 
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species.  The  druffgists  in  Vienna  purchase  the  whole  flowers  yielded  by  the  unculti- 
vated Dalmatian  Fyrethrum  cinerarice  folium,  and  the  powder  they  supply  is  a  very  en- 
ergetic preparation.  It  is  noteworthy  that  both  these  entire  flowers,  and  the  powders 
prepared  from  them,  after  being  kept  six  years,  do  not  suffer  any  particular  loss  of 
activity.  I  have  found  the  powder  of  the  flowers  of  P.  dnerarUw  folium  very  active. 
P.  roseum  appeared  to  be  slower  in  its  action,  which  I  ascribe  to  the  circumstance  that 
the  single  flowers  are  much  more  powerful  than  the  double  flowers,  which  appear  to 
have  little  activity.  The  double  flowers  occur  in  P.  roseum  in  much  larjger  proportions 
than  in  P.  cinerarUB  folium^  and  to  this  fact  I  consider  the  greater  activity  of  the  latter 
due.  The  fresh  (undried)  flowers  of  both  these  Pyrethrums  will  kill  flies,  but  very 
slowly.  The  plant  itself,  powdered,  apperared  to  bo  quite  inactive.  In  a  similar  man- 
ner I  have  tested  the  powdered  flowers  of  several  Austrian  ComvosiUs,  and  I  have  found 
the  following  to  be  quite  inactive  in  this  respect:  Chrysanthemum  leucanthemumyC, 
coronariumy  Anthemis  arvcnMSy  A,  cotula,  A,  tinctoriaj  A,  nobilis,  and  Inula  pulioaria.  The 
flowers  of  Tanacetum  vulgarc  and  Pyrethrum  oorymbomim  appear  to  have  a  very  slight 
stupefying  effect.  Of  all  the  Austrian  indigenous  Campositw  tried,  only  the  powdered 
flowers  of  Pyrethrum  parthenium  and  P.  inodorum  exercised  a  stui>efying  influence  upon 
flies,  and  that  only  after  the  flics  had  been  dusted  from  one  to  two  hours;  their  value, 
therefore^  aa  insecticides  is  very  slight. 

In  a  scientific  aspect  it  is,  however,  interesting  to  notice  that  up  to  the  present  time 
the  action  obnoxious  to  insects  has  only  been  observed  in  the  genus  Pyrethmnif  while 
from  other  composites  approaching  very  nearly  to  that  genus  the  propeorty  is  absent. 

The  seed  of  Pyrethrum  are  sown  in  spring ;  the  plant  is  quite  hardy,  and  blooms 
abundantly  the  second  year  from  seed.  The  powder  is  made  from  the  half-opened 
flowers,  gathered  during  a  dry  day,  and  dried  in  the  shade  under  cover.  It  is  pulver- 
ized in  a  mortar,  sifted  and  stored  in  bottles  for  use.  It  is  largely  cultivated  m  Rus- 
sia, where  it  is  used  in  immense  quantities.  An  acre  of  ground  m  these  plants  "will 
yield  about  100  pounds  of  the  powder.  As  it  requires  -a  considerable  amount  of  labor 
and  manipulation  to  gather,  dry,  and  prepare  the  flowers,  its  culture  is  not  considered 
profitable  except  in  countries  or  locahties  where  labor  is  very  cheap  and  plentifoL 

WITLOOP  OR  CHICORY. 

Among  the  seeds  lately  distributed  by  the  department,  there  were  some 
packages  of  a  new  vegetable  or  salad  plants  known  as  witloof,  which  has 
been  tiUe  occasion  of  repeated  inquiries  as  to  its  use  and  value. 

The  witloof— the  literal  meaning  of  which  is  "white  leaf' — ^is  a  kind 
of  chicory,  which  fonns  a  close  head  of  leaves  very  similar  in  habit  to 
that  of  the  upright  hea<led,  or  Cos  lettuces.  The  common  chicory  is  a 
well-known  roadsi«1e  weed  in  many  parts  of  the  country,  notwithstanding 
the  roots  are  largely  imported  as  a  beverage  material  to  mix  with  coffee, 
or  to  be  used  as  a  substitute  for  that  berry.,  The  slender  roots  of  the 
chicory  are  much  employed  in  France  for  forcing  into  growth  in  dark 
apartments,  during  winter,  the  deUcate  blanched  leaves  being  used  as  a 
salad  under  the  name  of  Barhe  du  Capudne.  These  leaves  are  quite  bit- 
ter, and  not  agreeable  to  every  one.  The  witloof  variety,  also  called  the 
large-rooted  Brussels  chicory,  has  a  thick,  stubby  root,  also  much  used 
Bs  a  cofi'ee  mixture,  and  is  said  to  be  the  most  profitable  variety  that  is 
cultivated  for  that  purpose.  In  Brussels,  the  leafy  heads  of  the  witloof 
are  cooked  whole  and  eaten  with  cream  sauce,  and  in  this  mode  it  is 
much  esteemed  as  a  vegetable  dish  for  the  dinner-table.  It  is  equally  as 
good  as  a  winter  salad,  and  is  less  bitter  than  the  common  chicory  when 
used  for  this  purpose. 

To  grow  the  witloof  properly  requires  a  rich  and  deeply-worked  BOil, 
in  which  the  seeds  are  sown  in  spring,  and  deposited  in  dnlls,  which  are 
about  18  inches  apart,  and  as  the  young  plants  progress  they  are  thinned 
out,  so  as  to  be  about  4  inches  from  each  other.  They  will  have  com- 
pleted their  growth  by  the  end  of  October ;  they  are  then  lifted  with  care, 
so  as  not  to  cut  or  bruise  the  principal  root,  the  leaves  cut  back  to  ^ 
length  of  about  2  inches  from  the  crowTi  of  the  root,  and  stored  in  & 
warm  cellar  in  the  dark.    The  roots  are  set  upright,  a  few  inches  apart^ 
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in  light,  rich  soil  of  any  kind,  which  may  be  secured  by  a  liberal  admix- 
tore  of  sand,  leaf  mold,  or  prepared  compost,  pressed  firmly  between 
the  roots,  and  the  tops  will  devdop  in  time,  according  to  the  warmth  of 
the  room.       ^ 

The  temperature  usually  kept  up  in  a  greenhouse  is  well  suited  for  its 
growth,  and  if  planted  in  a  dark  inqlosure,  under  the  shelves  or  staging, 
a  crop  of  leaves  will  be  secured. 

InBmssel,  where  the  markets  are  supplied  with  this  vegetable  from 
Ohxistmas  till  Easter,  and  later,  the  common  practice  is  to  store  the  roots 
tibii&ly  in  beds,  on  adry  situation,  in  a  field  or  garden.  These  beds  are 
formed  by  digging  out  a  shallow  trench,  from  8  to  12  inches  below  the 
soT&yoe.  and  3  feet  in  widtid.  In  the  bottom  of  this  trench  the  roots  are 
planted  upright,  or  sUghtly  inclined,  at  a  distance  of  about  1  inch  from 
one  another,  and  in  rows  about  8  inches  apart.  Between  the  roots  light 
soil  or  compost  is  placed  and  firmly  pressed,  so  that  no  space  may  be 
left,  and  finally  the  surface  is  covered  with  2  or  3  inches  of  the  light  soil, 
through  which  the  young  growths  will  push.  The  whole  is  then  inclosed 
with  a  rude  lattice  frame,  the  top  of  which  is  elevated  a  foot  above  the 
plants;  this  prevents  the  covering  material  from  pressing  them.  Fresh 
stable  manure,  to  the  thickness  of  3  or  4  feet,  is  now  put  over  the  frame, 
completely  inclosing  the  plants,  the  heat  generated  by  the  fermenting  of 
the  manure  being  sufficient  to  start  the  plants  into  growth ;  the  progress 
of  the  inclosed  vegetation  being  watched  from  time  to  time,  the  proper 
period  for  cutting  the  crop  is  r^idily  ascertained. 

SESAMUM  INDICUM. 

Among  oil-yielding  plants  the  sesame  plant  is  frequently  referred  to. 
Some  correspondents  allude  to  it  as  furnishing  ben-oU,  or  the  oil  of  ben. 
This  mists&e  no  doubt  originates  from  the  common  name  of  the  leaves 
of  the  Sesamuniy  which  are  sometimes  called  benne  leaves.  The  true  oU  of 
ben  is  prepared  from  the  seeds  of  Moringa  pterygospermaj  which  are  called 
ben-nuts,  and  yield  a  peculiar  kind  of  fiuid  oil,  in  the  East  Indies.  This 
oil  is  reputed  for  its  value  for  watches,  and  is  more  of  a  novelty  than  it 
is  an  article  of  commerce  anywhere;  on  the  contrary,  the  Sesamum  is  one 
of  the  valuable  oil-yielding  plants  of  the  world. 

The  sesame  is  an  annual  herb,  a  native  of  the  East  Indies,  but  widely 
cultivated  in  tropical  and  semi-tropical  climates  throughout  the  world, 
for  the  sake  of  the  oil  contained  in  its  seeds  and  other  uses  to  which  the 
latter  are  applied. 

There  are  two  varieties  in  cultivation,  the  white-seeded  and  the  bladt- 
seeded;  the  black-seeded  is  said  to  be  the  best  oil-producing  variety, 
although  the  difference  between  the  two  kinds  is  not  considered  to  be  of 
any  great  moment. 

Its  cultivation  is  of  the  most  simple  kind.  It  is  sown  thinly  in  drills, 
after  the  soil  becomes  warm  in  spring,  and  the  stems  are  collected  and 
dried  when  the  seed  is  ripe.  The  seeds  are  thrashed  out  in  the  ordinary 
manner  adopted  for  rape-seed  and  similar  products. 

The  oil  is  known  as  gingelly  or  sesame  oil.  The  best  quality  is  ob- 
tained by  first  washing  the  black  seeds  in  cold  water,  or  boiling  them  for 
a  short  time  untU  the  reddish  coloring  matter  of  the  skin  is  removed 
and  the  seeds  have  become  white.  They  are  then  dried  in  the  sun,  after 
which  the  oil  is  expressed.    The  seeds  contain  about  40  per  cent,  of  oil. 

Sesamum-oil  is  insoluble  in  alcohol,  readily  saponifies  with  alkalies* 
and  combines  with  the  oxide  of  lead.    For  all  purposes  of  medicine  ana 
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pharmacy  it  is  consideped  equal  to  the  beet  olive-oiL    It  will  keep  for  many 

f rears  without  becoming  rancid  either  in  smell  or  tafite,  and  is  said  to  be 
argely  used  in  increasing  the  amount  of  the  olive-oil  of  commerce.  In 
Japan  it  is  used  for  cookery  purposes,  and  is  preferred  to»all  others  as  a 
salad-oil.  It  is  suflBciently  free  from  smell  to  admit  of  being  made  the 
medium  of  extracting  the  perfume  of  the  jasmine,  tuberose,  the  orange, 
and  other  fragrant  flowers  for  purposes  of  perfumery.  It  is  used  m^- 
oinally  as  a  laxative,  and  is  preferred  by  some  to  castor-oil. 

The  cake,  after  expression,  mixed  with  honey  and  preserved  citron,  is 
esteemed  an  Oriental  luxury,  and  the  roasted  seeds  are  used  as  a  substi- 
tute for  coffee.  The  cake,  after  pressure,  is  also  employed  as  a  food  for 
bees.  The  plant  has  long  been  cultivated  to  some  extent  in  the  Southern 
States,  yielding  an  abundance  of  oil  of  the  beet  quality  5  and  it  could  be 
produced  in  any  quantities  that  commerce  might  demand  or  farming 
profits  justify. 

The  leaves  of  the  Sesamum^  under  the  name  of  benne  leaves,  are  valued 
for  their  mucilaginous  properties ;  two  or  three  of  the  fresh  leaves  are 
soaked  in  a  tumbler  of  water.  Administered  repeatedly,  this  gummy 
water  is  a  popular  domestic  prescription  for  some  complaints  in  children. 

ARAcms  HYPOa^A. 

The  ground-nut^or  i)ea-nut,  may  also  be  mentioned  in  connection  with  oil- 
bearing  plants.  The  seeds  are  amon^  the  best  known  as  oil-producers, 
yielding  from  40  to  45  per  cent,  of  oil,  which  is  not  inferior  to  that  ob- 
tained ftx)m  the  olive  as  regards  quality,  and  is  good  for  every  purpose 
for  which  olive-oil  is  used.  It  is  a  good  lamp-oil,  burning  with  little 
smoke,  a  clear  flame,  and  affords  a  very  full,  bright  light  It  is  one  of 
the  best  lubricating  oils  for  machinery;  and  for  all  alimentary  purposes 
it  is  equal  to  the  best  olive-oil,  and  it  is  said  to  be  largely  substituted  for 
that  article  in  commerce.  Many  thousands  of  tons  of  the  nuts  are  annu- 
ally imported  into  France  for  the  purpose  of  expressing  the  oiL  which, 
it  is  stated,  finds  its  way  into  the  trade  under  the  name  of  olive-oil,  which 
can  scarcely  be  called  an  adulteration,  as  the  pea-nut-oil  possesses  a  sweet- 
ness and  delicacy  not  easily  surpassed.  The  ground-nut  is  grown  in  im- 
mense quantities  in  the  Ea«t  India  Islands  and  along  the  .^Sican  coast, 
mainly  for  the  sake  of  its  oil.  In  Java  and  Llalacca  it  is  known  as  kat- 
jang-oil.  Another  use  made  of  the  nuts  (which  is  said  to  be  increasing) 
is  that  of  grinding  them  up  for  mixing  with  cacao  in  the  preparation  of 
chocolate,  and  it  is  freely  asserted  that  in  the  manufacture  of  the  latter, 
where  the  ground-nut  is  easily  procured,  the  cacoa  is  entirely  omitted  in 
the  preparation  of  so-called  chocolate  condiments. 

MADU  SATIVA. 

This  plant  is  found  in  Oalifomia,  Oregon,  and  other  parts  of  the  States 
bordering  on  the  Paeiflc,  where  it  sometimes  is  called  tar-weed.  In  Chili, 
where  it  is  also  a  native,  it  is  cultivated  for  the  sake  of  the  oil  which  is 
expressed  from  the  seeds.  This  oil  is  used  as  a  salad-oil,  and.  indeed, 
for  all  purposes  to  which  olive-oil  is  applicable.  It  has  been  introduced 
and  cultivated  both  in  European  and  Asiatic  coxmtries  as  an  oil-produc- 
ing plant,  and  it  is  stated  that  the  produce  per  acre  is  al30ut  the  same 
as  that  yielded  by  rape  and  poppy  seeds. 

To  those  who  are  interested  in  oil-producing  plants,  the  foDowing  table, 
quoted  from  Boussingault,  shows  the  results  of  some  experiments  made 


Digitized  by  VjOOQIC^ 


REPOBT  OF  SUPEBINTENDENT  OF  QARDEK8  AND   OROtTNDS.    63 


l^  M,  Oauzac,  of  Dagny.    All  of  the  plants  mentioned  oan  be  matured  in 
any  dimate  where  Indian  com  will  ripen. 
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JTITB. 

The  following  remarks  on  jute  and  the  plants  which  produce  it  have 
beoi  preiiared  in  accordance  with  inquiries  on  these  subjects :  • 

The  plants  furnishing  jute  have  been  cultivated  by  the  natives  of  India 
for  their  own  manufactures  for  many  centuries.  The  word  '*jute''  wau 
originally  used  as  a  Synonym  for  flber^  and  is  supposed  to  be  the  angli- 
cized form  of  the  Indian  word  jhot^  which  was  formerly  applied  to  vege- 
iaibbt  fibers  generally  regardless  of  their  origin ;  but  the  jute  of  commerce, 
at  the  present  time,  is  yielded  by  two  distinct  species  of  plants  belonging 
to  the  natural  order  TiUiacecBy  the  Corohorvs  olitaritiSy  and  Corchorus  cap- 
iularis. 

niese  two  8X)ecies  are  similar  in  general  appearance,  shape  of.  leaves, 
eolor  of  flowers,  and  habits  of  growth,  differing  only  in  the  formation  of 
their  seed-pods;  those  of  the  0.  capmlarU  being  short,  globular,  and 
wrinkled,  while  those  of  0.  olitorius  are  about  the  thickness  of  a  quill, 
and  abofat  two  inches  in  length.  Both  plants  are  annual,  and  grow  from 
6  to  16  feet  or  more  in  height,  average  of  crops  being  about  10  feet  high, 
vltli  stems  from  one-halt'  inch  to  one  and  one^half  inches  tn  thickness, 
•ddam  sending  out  side  branches  except  near  the  top. 

Each  of  these  species  has  a  white  and  a  reddish  variety;  the  stalks 
and  leaves  of  the  first-named  being  of  a  light  green  color,  whereas  in 
the  second-named  variety  the  stalks  are  red  and  me  leaves  red- veined. 

The  leaves  of  both  these  species  are  used  as  pot-herbs  and  as  an  in- 
gredient in  soups.  C,  olitorius  is  largely  grown  about  Aleppo  as  a  pot- 
heri>,  the  Jews  boiling  the  leaves  to  eat  wiui  their  meat;  hence  the  plant 
is  oftentimes  called  Jews'  maUow. 

An  infusion  of  the  dried  leaves  is  used  as  a  tonic  bitter;  and  medi- 
dnaU^  they  hold  an  important  place  in  the  Bast  Indian  native  pharma- 
copoBia. 

The  roots  of  the  plants  are  used  in  the  manufacture  of  paper;  an  oil 
fHT  burning  is  extracted  from  the  seed,  but  it  yields  so  small  a  quantity 
of  oil  that  the  plants  cannot  be  ranked  among  those  profitable  for  their 
dl-bearing  qualities,  and  the  cake  left  after  expression  is  not  nutritious 
as  Ibod  for  live  stock. 

The  Corchorus  capsularis  is  the  species  principally  cultivated  in  the 
eentral  and  eastern  districts  of  Lower  Bengal;  but  the  Corckorm  olito- 
fku  is  more  largely  grown  in  the  districts  near  Calcutta,  and  from  its 
Atier  m  manufiEtctured  the  well-known  Luckhipore  juteof  Hooghly,  which 
)  goes  by  the  name  cfi>Mi  jute.    There  is  no  difference  in  the  quality 
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of  the  fibers  produced  by  these  two  species,  but  in  commerce  marked  dif- 
ferences are  noticed  in  the  productions  of  different  places;  these  differ- 
ences are  attributed  to  climate,  soil,  time  of  cutting  and  n^ethods  of  pre- 
paration of  the  fiber. 

The  best  variety  is  called  TJUariya^  which  is  said  to  possess  to  the 
greatest  extent  those  propeorties  which  are  essentially  necessary  in  fiber 
intended  for  spinning,  namely,  length,  color,  and  strength;  this  is  under- 
stood to  be  product  by  .the  white  varieties  of  Corchanis.  The  next  in 
quality  is  called  Deswal^  which  is  esteemed  in  commerce  on  account  of 
its  fineness,  softness,  bright  color,  and  strength;  this  is  said  to  be  pro- 
duced by  V.  capsularis.  The  Desi  has  a  long  fine,  and  soft  fiber,  and  is 
mainly  produced  by  0.  oUtarius.  The  Beora  is  much  used  for  the  man- 
ufecture  of  ropes;  it  is  strong,  coarse,  and  black;  this  derives  its  name 
from  a  locality. 

The  best  Uttariya  jute  usually  brings  75  per  cent  more  in  market  than 
other  kinds.  The  time  of  cutting,  preparation  before  steeping,  the  lengtji 
of  time  it  remains  in  water,  and  ^e  quality  of  the  water,  sdl  seem  to  affect 
in  a  greater  or  lesser  degree  the  value  of  the  fiber.  The  best  time  for 
cutting  is  when  tlie  plant  is  in  flower,  and  just  before  the  first  formation 
of  seed-pods.  The  fiber  from  this  cutting  is  of  superior  quality  and  of  a 
fine  glossy  appearance.  If  cut  earlier  t£an  this  the  fiber  is  very  beauti- 
fed  but  lacks  strength;  if  cut  after  the  plants  have  fruited  or  seeded,  the 
fiber  is  strong  but  harsh,  wanting  in  gloss,  mixed  with  bark,  and  woody 
in  its  general  character,  although  the  quantity  is  greater  than  is  procured 
flx)m  the  earlier  cuttings.  The  later  cuttings  invariably  produce  fiber  of 
a  dark  or  grayish  color. 

After  cutting,  the  stalks  are  left  to  stand  in  the  field  for  a  couple  of 
days  to  allow  some  of  the  juices  to  evaporate.  When  so  treated  the 
stalks  jot  more  quickly,  and  the  fiber  is  not  injured,  as  too  much  steep- 
ing impairs  its  value';  steeping  in  water  for  Meen  to  twenty  days  will 
t^en  prepare  it  for  manufacture.  Too  much  steeping,  as  also  using  dirty 
water,  will  make  the  fiber  of  a  dirty,  dark  color. 

How  far  the  cultivation  and  preparation  of  this  fiber  for  the  manufac- 
turer may  be  profitable  remains  to  be  seen.  With  such  improved 
methods  and  processes  of  handling  and  preparing  for  market  as  experi- 
ence will  speedily  mature,  the  grower  mil  doubtless  find  it  a  profitable 
crop;  but  unless  the  machinery  for  manufacture  be  ample  and  of  tJie 
most  improved  kinds,  the  profits  of  manufiEKJture  may  not  prove  veiy 
attractive.  The  following  remarks  on  the  jute  industry  in  Bengal  as  it 
was  several  years  ago,  are  instructive  in  this  connection: 

The  manofacture  of  gonny-bags  employs  all  classes,  and  penetrates  into  ererjy 
household.  Men,  women,  and  children  find  occupation  therein.  Boatmen  in  their 
spare  moments,  husbandmen,  palankeen-carriers,  and  domestic  servants,  everybody,  in 
fact,  being  Hindoos  (for  Mussulmen  spin  cotton  only),  pass  tJieir  leisure  moments,  dis- 
taff in  hand,  spinning  gunn^  twist.  Its  preparation,  together  with  the  weaving  into 
lengths,  form  the  never-faihng  resource  of  tnat  most  humble,  patient,  and  despised  of 
created  beings,  the  Hindoo  widow ;  this  manufacture  sjiares  her  from  being  a  charge 
on  her  faitiily ;  she  can  always  earn  her  bread.  There  is,  perhaps,  no  other  article  so 
universaUy  diffused  over  the  globe  as  the  Indian  gunny-bag.  All  the  finer  and  long- 
stapled  jute  is  reserved  for  the  export  trade,  the  short  staple  serves  for  the  local  man- 
ufactures, and  it  may  be  remarked  that  a  given  weight  of  gunny-baj^  may  be  pur- 
chased at  about  the  same  price  as  a  similar  weight  of  raw  material,  leaving  no  apparent 
margin  of  profit  for  spinning  and  weaving.  Tlie  cunny-bag  or  cloth  is  sent  from  Cid- 
cutta  to  Penang,  Singapore,  Batavia,  and  the  whole  of  the  Indian  Archipel^o,  fbr 
packing  pepper,  coffee,  sugar,  &c. ;  to  the  west  coast  of  America  for  nitrate  of  soda, 
borate  of  lime,  regulus  of  silver,  &c. ;  to  the  Brazils  for  coffee  and  cotton,  and  to  the 
United  States  for  packing  cotton.  Thus  it  finds  its  way  to  Liverpool,  liOndcn,  and 
other  European  ports,  and  is  sold  to  the  wholesale  dealer  with  the  sugar,  coffee,  pep- 
per,  and  cotton.    When  again  disposed  to  retail  merchants  in  the  coim^,  the  bags  mst 
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purchased  for  makiiig  mats,  and  these  mats  aie  widely  sold  and  distribnted  all  ove^ 
the  coontry.  There  are  people  who  make  a  good  trade  even  by  buying;  up  the  bags 
that  have  held  the  sucar,  and  selling  them  again  to  the  ginger-beer  or  ^^pop"  manu- 
fSocturerS)  who  first  boil  them  to  get  out  all  the  saccharine  matter  to  sweeten  this  popu- 
lar beverage,  and  then  dispose  of  the  bags  to  the  mat-makers. 

EespectfuUy  submitted. 

WILLIAM  SAUNDEES, 
i^perintendent  of  Oar  dens  and  Grounds. 
To  Hon.  Wm.  G.  Le  Due, 

Commissioner  of  Agriculture. 


REPORT  OF  THE  CHEMIST. 

Sm:  The  work  of  the  Chemical  Division  of  the  department  prosecuted 
during  the  past  year  consists  of— 

1.  Analysis  of  lime  marls. 

2.  Examination  of  soils. 

3.  Analysis  of  bat  guano  from  near  Galveston,  Tex. 

4.  Analysis  of  sugar  from  the  early  amber  sugar  cane. 

5.  Estimations  of  sugar  in  various  beets  sent  to  the  department 

6.  Examination  and  report  of  an  experiment  in  beet  culture  made  on 
Batsto  farm  in  Atlantic  County,  N.  J. 

7.  Experiments  to  determine  the  presence  or  absence  of  the  so-called 
X>eptone  forming  ferment  in  the  roots  of  plants. 

8.  Investigation  of  American  sumac,  to  determine — 

A.  At  what  time  during  the  season  the  spontaneous  growth  of  our 
country  should  be  collected  in  order  to  secure  the  highest  possible 
proportion  of  tannic  acid  in  the  product. 

B.  The  causes  producing  the  difference  in  the  market  values  of  the 
American  and  Sicilian  products. 

C.  A  practical  method  for  obviating  these  causes. 

9.  Investigation  of  the  physical  and  chemical  causes  tending  to  the 
production  of  mildew  and  rot. 

Besides  the  work  here  indicated,  a  large  amount  of  unimportant  quali- 
tative work,  requiring  a  great  deal  of  time,  has  been  attended  to. 

The  work  of  analysis  and  of  regular  investigation  has  also  been  seri- 
ously interfered  with  by  the  requirements  of  correspondence  and  consul- 
tation. 

1.  The  examination  of  marls  ha«  been  confined  to  those  having  car- 
bonate of  lime  a«  a  basis,  principally  the  shell-marls  of  the  Tertiary 
formations. 

As  will  be  seen,  the  value  of  these  marls  depends  entirely  ui)on  the  car- 
bonate of  lime  they  contain,  for  Hiey  seldom  if  ever  contain  any  appre- 
ciable quantity  of  other  valuable  constituents. 

The  percentages  of  phosphoric  or  potash  s0dom  reach  half  of  one  per 
cent,  and  in  the  majority  of  cases  only  traces  of  them  are  found. 

The  shell-marls  are  valuable  for  direct  application  only  when  the  shells, 
exposed  to  atmospheric  influences,  readily  disintegrate  and  fall  to  powder, 
and  tiie  sedimentary  lime  marls,  like  those  of  Florida,  are  valuable  only 
when  the  carbonate  of  lime  is  present  in  a  finely-divided  condition.  In 
all  cases  in  which  they  are  at  all  rocky  and  fail  to  disintegrate  when 
exposed,  they  should  be  burned  previous  to  application.  But  that  of 
Mr.  Whitner,  noticed  below,  would  not  be  worth  the  trouble  and  expense 
involved. 
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Tho  same  is  true  of  the  shell  marls.  To  be  worth  burnmg,  they  should 
contain  at  least  50  per  cent,  of  shells  of  carbonate  of  lime,  and  even  then 
it  is  questionable  whether  the  work  would  prove  profitable.  Indeed, 
analysis  of  these  Tertiary  marls  heretofore  made  in  the  department  show 
their  value  to  be  very  low,  and  the  present  analysis  is  se^n  to  confirm 
the  former  conclusions  with  regard  to  them. 

The  following  table  indicates  the  results  of  the  analysis  made: 


n. 


m.      IV. 


Lime 

Phosphoric  acid 

Potash   

Insoluble  mattor 
Undetermined.., 


10.8866 
0.4822 
Trace... 
3S.93 
55.7021 


12.9155 
Trace  .. 
0.0381 
53.3271 
33.7193 


11.924 
0.  421 


10.831 


Samples  Nos.  I  and  n  were  presented  for  analysis  by  Mr.  J.  J.  Shan- 
non, Meridian,  Miss.;  Ko.  Ill  by  W.  E.  Carter,  Beebe,  Ark.  These  were 
all  shell-marls.  No.  IV  was  sent  by  Mr.  B.  F.  Whitner,  Fort  Iteed,  Fla. 
The  soil  examined  was  also  sent  by  Mr.  Whitner.  He  states  that  whei-e 
this  soil  prevails  orange  trees  die  after  two  or  three  years,  and  it  is  con- 
sequentiy  denominated  "  die-back  "  soil.  Careful  qualitative  examinatioii 
failed  to  reveal  the  presence  of  anv  poisonous  quality.  It  is  uni)ossible, 
without  a  thorough  examination  of  the  character  of  the  subsoil  and  tho 
surroundings,  to  positively  assign  any  reason  for  this  influence  upon  the 
orange  trees,  but  it  is  probable  that  judicious  applications  of  lune,  the 
phosphates,  and  potash  salts  will  be  effective  in  removing  the  trouble- 
some cause.  The  sample  of  soil  presented  was  sand,  and  contained  a 
small  proportion  of  organic  matter. 

3.  The  statements  made  in  the  last  annual  report  concerning  the  value 
of  the  bat  guanos  of  the  South  have  received  further  conhrmation  in 
the  results  of  an  analysis  of  a  sample  received  from  Mr.  A.  H.  Kent,  of 
Galveston,  Tex. 

These  deposits  are  probably  far  more  numerous  than  may  be  expected 
from  the  reports  received  at  the  department,  but  the  samples  already 
analyzed  represent  a  value  aggregating  nearly  §20,000,000.  The  mechan- 
ical condition  of  the  material  is  ^xcd&ent  fox  ready  apphcation,  and  it 
will  be  found  exceedingly  valuable  as  a  fertilizer  for  com  or  tobacco,  or, 
indeed,  for  any  crop  whatever. 

The  composition  of  the  sample  from  Galveston  is  indicated  in  the  fol- 
lowing statement  of  analysis: 

Organic  and  volatile  constituents -.-.r 86.300 

Water 2.106 

Aopomonia  (actnal) 2.207 

Organic  nitrosen  (representing  of  ammonia  NHj,  5.045) 4. 155 

Undetermined. .-.. 77.772 

Ash  constituents - 13.700 

Lime 3.806 

Potassa 1.692 

Soda 0.146 

Phosphoric  acid  (in  form  of  FoaOaPOs,  0.362) 1.173 

Insoluble  matter 0.012 

Undetermined - 5.431 

100.000  0100.00 

According  to  the  generally  accepted  commercial  values  of  the  various 
important  constituentcs,  the  guano  represented  by  the  sample  analyzed, 
if  of  quality  uniform  with  it,  would  be  worth  about  fiftj-  dollars  per  ton 
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of  two  thousand  pounds.  We  regret  that  no  description  of  the  locality 
or  extent  of  the  deposit  was  given  ifo  the  letter  accompanying  the  sample, 
for  such  a  description  would  be  not  only  of  interest  but  of  value  also. 

4.  Some  time  ago  a  sample  of  sugar  made  from  the  Early  Amber 
sugar-cane  was  submitted  ibr  analysis.  It  has  been  made  by  merely 
expressing  the  juice  by  cnishing  the  pane  between  rollers,  concentrating 
in  open  pans  to  a  consistency  fit  for  crystallization,  and  filtering  through 
coarse  gunny -bags.  The  sugar  thus  obtained  hasthe  percentage  colh- 
posiy on  indicated  below : 

Cane-sugar 88.89^4 

Grape  sugar  (glucose) , 5.6100 

Water  (expcUod  at  llOo  C.) 5.8250 

100.^284 

This  show3  the  importance  of  the  further  study  of  the  sorghum  as  a 
source  of  cane-sugar.  If  a  prodqct  as  good  as  that  analyzed  can  be 
obtained  ii>  the  rude  and  comparatively  imperfect  method  described,  it 
is  reasonable  to  suppose  that  with  the  application  of  the  most  approve 
methods  the  extraction  of  sugar  from  tiiis  source  will  be  attended  witii 
profit. 

5.  The  greJ^t  value  of  the  sugar  industries,  and  the  interest  lately 
aroused,  caused  a  number  of  l)^ta  to  be  sent  to  the  department  for 
examination.  Some  of  these  were  the  Qugar-beets,  while  others  were 
merely  mangolds.  Unfortunately  none  of  the  specimens  sent  were  Jtc- 
companied  with  any  information  concerning  the  methods  of  cultivatioii 
or  the  fertilizers  used,  if  any  were  employed.  AU  were  analyze,  how- 
ever, and  the  results  of  some  of  the  analyses  show  the  capability  of  our 
cultivators  to  raise  good  beet^  for  su^  manufactuixj;  and  if  the  present 
interest  in  the  matter  can  be  maintained,  there  appears  to  be  no  reason 
for  failure  to  establish  the  industry  in  the  Eastern  States  as  successfully 
as  it  has  already  been  established  in  California.*  To  attain  this  su<;cess, 
however,  great  attention  must  be  paid  to  preparation  of  the  soil,  the 
character  and  composition  of  the  fertilizers  used,  and  the  methods  of 
cultivation  adopted.  These  are  fects  that  cannot  be  .too  frequently 
repeated. 

The  following  table  shows  tiie  results  obtamed  by  the  analysis: 


Origin. 


Variety. 


s 


I. 


Percentage— 


1 

So 

^2 


«s  © 


II 
S 


T.  J-  Bean«,  Morristown,  N.  J, 

B.  W.  Payne,  Corning,  N.  Y*. 

Dot 

J.J.  Toon,  Smyrna,  Ga - 

W.  X>.  Lano,  IMiddlebury,  Vt. 

Do 


Imperial 

White  Sicilian.. 
Mangold-wnrzel. 
Lane  beet 

Red  beet 


Oct.  31 
Dec.  1 
Deo.  1 


76,55 
84.15 


830  grains .  } 
1,83  lbs....  5 


9T7  grama .  \ 
3.149  lbs  ..  5 
1,357  grama} 
2.985153...  5 


74.0 
88.58 


69.02 

60.77 

60.15 
81.24 
51.12 

58.05 


7.75 
9.38 

iai8 

2.11 
4.72 

6.10 


1.875 

L68 

1.75 
6.76 
3.66 

3.40 


♦  Xo.  I.  t  No.  II;  raised  at  Elmira,  Now  York. 

*  From  information  later  received,  it  appears  that  the  industry  was  a  complete 
failure  last  year  on  account  of  the  continued  dry  weather. 


Digitized  by  VjOOQIC 


68  KEPORT   OP   THE  COMMISSIONER    OP  AGRICULTURE. 

The  beets  sent  by  Mr.  Thomas  J.  Beans  and  Mr.  B.  W.  Payne  repre- 
sent crops  tiiat  can  undoubtedly  be  worked  up  for  sugar  with  profit,  and 
it  is  satisfactory  to  know  that  both  these  gentlemen  are  making  active 
preparations  for  the  cultivation  of  larger  crops  during  the  coming  year. 

C.  But  the  most  important  and  most  satisfactory  experiment  in  beet 
culture  that  has  come  under  the  notice  of  the  Chemical  Division,  is  that 
made  at  Batsto  farm,  in  Atlantic  County,  Xew  Jersey,  by  Mr.  Joseph 
Wharton,  of  Camden,  ]!f .  J.  Mr.  Wharton  has  purchased  a  large  tract 
of  land  there,  and  last  spring  decided  to  devote  a  small  portion  of  it  to 
the  experiment  of  raising  beets  and  extracting  the  sugar  from  than  on 
title  fann.  It  was  not  his  purpose,  as  will  appear  below,  to  produce  crys- 
tallized sugar  directly,  but  to  concentrate  the  juice  to  sirup  and  send  it 
in  this  form  to  the  rectifiers  for  purification  and  crystallization. 

Li  response  to  an  invitation  from  Mr.  Wharton,  and  in  compliance 
with  your  instructions,  I  proceeded  to  Batsto  farm  and  "  examined  as 
thoroughly  as  possible  into  the  soil,  seed,  culture,  quality  of  the  product, 
mode  of  harvesting,  and  cost  of  beets  delivered  at  the  mill :  also  the 
manner  of  extracting  the  juice,  arrangement  and  cost  of  machinery  for 
reducing  the  juice  to  sirup  or  sugar,  and  the  quality  of  the  product 
From  the  fact  that  the  records  of  the  experiment  were  not  closely  kept, 
and  from  various  other  reasonable  causes,  the  results  of  my  inquiries 
were  not  altogether  satisfactory.  Mr.  Wharton's  letter,  which  will  be 
found  below,  explains  the  objects  he  had  in  view  in  maMng  the  experi- 
ment. It  shall  be  my  purpose  in  the  following  page  to  describe  the 
experiment,  and  suggest  modifications  that  I  consider  would  be  of  value 
in  future  work: 

Camden,  N.  J.,  December  4, 1877. 

Dear  Sir  :  When  inviting  you  and  other  gentlemen  to  visit  Batsto,  I  was  perfectly 
aware  of  the  crudity  of  my  operations  there,  yet  thought  it  might  instruct  you  and  them 
to  see  this  serious  though  imperfect  attempt  at  sirup-makinff  from  beets.  I  consider 
the  result  attained  is  so  far  valuable  that  it  demonstrates  tiie  possibihty  of  raisins 
upon  Jersey  lands  beets  with  a  fair  percentage  of  sugar,  and  further,  the  possibihty  <u 
putting  that  sugar  into  salable  condition  as  crude  sirup  by  means  of  quite  simple  ap- 
paratus capable  of  being  operated  by  intelligent  farm-hands.  No  doubt  a  ffreat  ob- 
stacle ill  the  minds  of  ijnerican  farmers  to  the  raising  of  su^ar-beets  has  oeen  the 
belief  that  a  large  and  complicated  estabUshment  for  the  working  up  of  the  beets  was 
indispensable  to  successful  beet  culture.  Mv  experiment  has,  1  think,  proved  that 
beet  juice,  defecated  with  lime  and  heat  and  boiled  down  in  an  open  pan,  is  fit  for  de- 
livery to  refiners,  and  is  consequently  salable.  Probably  neither  the  outlay  for 
establishment  nor  the  skiU  required  would  greatly^  if  at  aU,  exceed  that  needed  for  a 
cheese  factory.  Quite  possibly  the  joint  efirarts  of  a  farming  neighborhood  may  here- 
after, in  many  places,  establish  beet-sirup  houses  as  they  uavo  already  established 
cheese  factories.  Of  course  the  primary  results  of  this  fiirst  exx>eriment  of  mine  are 
very  bad  indeed ;  until  great  advances  have  been  made  and  much  larger  crops  are  to 
be  handled,  loss  must  result. 
Yours,  truly, 

JOSEPH  WHAETON. 

Hon.  Wm.  G.  Le  Due, 

Commismncr  of  Agriculture, 

The  soil  on  which  the  crop  was  grown  is  merely  loose,  siliceous  sand, 
with  no  apparent  fertility,  the  surface  soil  containing  a  small  quantity 
of  organic  matter,  and  in  some  cases  a  slight  admixture  of  graveL  It 
is  8  inches  deep,  and  is  underlaid  by  a  subsoil  of  yellow,  ferruginous 
sand.  It  is  suiiiciently  loose  and  pliable  to  need  no  pulverization,  and 
the  only  preparation  it  received  was  a  single  plowing  in  April.  It  was 
then,  without  either  harrowing  or  rolling,  marked  out  in  ridges,  by  mak- 
ing a  furrow  which  was  iilled  with  manure  and  covered  by  throwing 
two  furrows  together  over  it  In  the  application  of  the  manures,  the 
lot  on  which  those  first  planted  were  grown,  and  consisting  often  acres, 
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was  divided,  longitudinally,  into  five  sections,  which  were  fertilized  after 
the  manner  and  with  the  quantities  indicated  in  the  following  diagram: 
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Note. — The  remainder  of  the  field  was  planted  late  in  May,  with  seed 
obtained  from  abroad,  but  no  attention  was  given  to  it,  from  the  fact 
that  the  planting  was  too  late,  and  the  crop  on  that  part  failed  com- 
pletely. The  seeds  planted  previous  and  up  to  May  14  were  Vilmorins' 
White  Silesian,  bought  from  several  dealers  in  Philaddphia.  Those 
planted  later  were  also  White  Silesian,  imx>orted  from  Antwerp.  They 
were  all  soaked  in  cold  wat^  ovemignt,  and  then  sown  in  rows  about 
2J  feet  apart^  crossing  the  field  laterally.  They  were  sown  at  different 
dates,  as  indicated  in  the  lower  row  of  the  diagram.  At  first  it  was 
determined  to  plant  about  4  pounds  of  seed  per  are,.but  tiiis  amount  was 
subsequentiy  increased  to  10  pounds  per  acre.  They  were  put  into  the 
ground  to  a  depth  of  1^  to  2  inches,  by  means  of  a  hand-drOL  which 
failed  to  deliver  regularly,  making  a  necessity  for  a  great  deal  of  subse- 
quent transplanting,  which,  as  is  well  known  among  beet-growers,  is 
unsatisfactory,  and  is  very  unfavorable  to  the  production  of  good  beets. 
As  a  consequence,  in  this  case  there  were  very  many  bare  spots  in  the 
field. 

The  cultivation  of  the  crop  on  the  light  sandy  soil  of  Batsto  farm  was 
not  very  difficult,  and  was  effected  by  five  apphcations  during  the  season 
of  the  cultivator,  followed  by  hoeing  and  hand-weeding.  dSiis  process 
was  rendered  more  troublesome  and  costiy  by  the  fauct  that  dunng  the 
five  previous  years  the  land  had  not  been  under  any  cultivation  j  was 
not  in  grass,  and  was,  as  a  consequence,  covered  with  weeds.  The  work 
of  cultivating  future  crops  will,  therefore,  be  less  costiy.  The  crop  was 
harvested  about  the  1st  of  November,  no  mechanical  appliance  being 
used,  or  indeed  being  necessary,  for  raising  them,  on  account  of  tiie  very 
loose  and  mellow  condition  of  the  soil.  They  were,  therefore,  pulled  by 
hand,  and  stored  for  the  short  time  required  for  this  crop  by  piling  them 
in  heaps,  with  the  roots  toward  the  center,  in  such  a  manner  that  tiiey 
would  be  covered  by  leaves,  and  thus  protected  from  the  influence  of 
desiccation  and  frost.  The  quantity  placed  in  each  heap  was  never 
allowed  to  exceed  ten  tons,  including  the  leaves  and  tops,  on  account  of 
the  possibilities  of  fermentation  and  heating. 

From  these  heaps  the  roots  were  carried  to  a  convenient  place  neax  the 
mill,  where  the  tops  and  leaves  were  removed  by  means  of  a  knife  suffi- 
cientiy  heavy  to  enable  the  boy  using  it  to  effect  tiie  removal  at  a  single 
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blow.  The  dut  adhering  to  the  roots  was  then  carefully  removed  by 
means  of  a  washing  ai^paratus.  The  nature  of  the  soil  admits  of  a  very 
complete  cleansing  of  the  roots  by  very  simple  means^  since  the  light 
sand  falls  off  readily  in  water  without  any  such  scourmg  as  would  be 
needed  to  remove  a  sticky  loam,  and  the  apparatus  employed  therefore 
merely  consists  of  a  cylinder,  4J  feet  long  and  3  feet  in  diameter,  hung 
upon  an  axis,  to  an  extension  of  one  end  of  which  a  crank  is  attached, 
enabling  the  workman  in  charge  to  turn  it. 

The  cylinder  is  made  up  of  wooden  strips  1  inch  square,  attached 
longitudinally,  with  sufficient  space  between  them  to  admit  of  a  free  play 
of  water,  and  is  placed  in  a  cistern  provided  with  a  constant  water-supply 
and  overflow.  The  beets  are  passed  in  at  one  end,  and,  after  a  few  revo- 
lutions of  the  cyUnder,  are  taken  out  at  the  other  end.  To  facilitate 
their  removal,  a  triangular  platform  or  partition  is  arranged  at  the  end 
nearest  the  workman,  that  takes  up  a  few  beets  with  each  revolution, 
which  may  then  be  taken  off  by  hand.  The  beets,  after  having  been 
thoroughly  washed  in  this  apparatus,  are  passed  to  the  mill,  which  has 
been  arranged  in  a  building  formerly  used  for  a  flouring-miU,  and  which 
was  devoted  temporarily  to  the  experiment  of  the  manufacture  of  beet- 
sugar.  It  contains  three  floors,  upon  which  tlie  apparatus  was  arranged 
in  the  manner  indicated  below.  The  washed  beets  as  deUvered  to  the 
mill  ai^  first  reduced  to  pulp  by  means  of  a  very  efficient  rasp,  which  is 
one  of  the  best  made  abroad.  It  is  provided  at  the  top  with  a  hopper,  to 
Hie  bottom  of  which  are  two  plungers  that  work  to  and  fro  horizontally 
by  a  motion  communicated  by  eccentric  cog-wheels.  These  plungers  force 
the  beets  that  are  fed  to  the  machine  against  the  cutting  cylinder,  which 
is  fiirnished  with  saw-teeth.  It  revolves  at  the  rate  of  about  800  times 
per  minute,  and  is  capable  of  reducing  to  pomace  about  100  tons  of  beets 
per  day.  The  pulp  from  the  rasp  is  aunost  immediately  passed  to  a  press, 
consisting  of  a  centrifugal  filter,  capable  Of  recei\nng  a  charge  of  150 
pounds,  tod  of  revolving  when  in  action  at  the  rate  of  000  times  per  min- 
ute. Tlie  action  of  the  filter  upon  the  pulp  is  continued  about  fifteen 
minutes,  "until  most  of  the  juice  has  been  removed,  when  the  pulp  is  washed 
with  .water,  in  quantity  amounting  to  about  37  per  cent,  of  the  volume  of 
the  juice.  By  this  means  about  60  per  cent,  of  juice  is  extracted,  leaving 
40  per  cent,  of  the  original  weight  of  the  pomace  in  the  condition  of  a 
Aioderately  dry  pulp,  fit  for  feedhdg  the  cattle. 

After  every  fifth  charge  of  the  centriftigal  machine,  or  at  intervals  of 
about  two  and  one-half  hours,  the  collected  juice  and  washings,  which 
g6n6taDy  amoimt  to  about  85  gallons  or  700  pounds,  are  pumped  to  tlie 
tipper  floor  of  the  building,  where  it  is  placed  in  the  defecating-tubs  and 
h'eated  by  means  of  a  coil  of  steam-pipes  to  90^  or  95o  C.  (195o  or  200^  F.]. 
Whferi  this  temperature  is  reached,  about  six  pounds  of  lime  are  added, 
and  the  temperature  raised  to  about  the  boUiug  poiut^  which  is  maiu- 
t^€?d  until  perfect  defecation  is  accomplished. 

Th'6  juice  is  then  drawn  off  and  piu«»sed  tlirough  bag-filters,  to  separate 
the  impurities  and  much  of  the  scum  that  may  accoinpany  it.  The  scum 
remaininjg  after  drawing  oft*  the  defecated  liquor  is  subsequently  placed 
in  bags  aiid  submitted  to  pressiii-e  in  order  to  remove  from  it  any  adher- 
ing juice.  It  is  then  preserved  to  be  employed  as  a  feitilizer,  for  wliieh 
purpose  it  is  quite  valuable  on  account  of  the  considerable  proportion  of 
phosphoric  acid,  nitrogen,  and  salt  it  contains. 

^  The  filtered  juice,  which  is  of  a  clear  amber  color,  is  passed  to  tliccon- 
ceaitrators,  which  are  cast-iron  su^ar-x)ans,  hoUling  120  gallons  ea(»h,and 
proVR^ed  inside  with  coils  of  ii*on  pipe  of  2  ruches  diameter,  through  which 
steam  tof  forty-five  pounds  pressure  is  passed.    Sulphuric  acid  is  added 
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to  the  juice  in  the  concentrators  until  the  Ume,  added  in  the  defecating- 
tubs,  and  not  entirely  removed  with  the  impurities,  is  completely  neu- 
tralized. 

The  concentration  is  then  continued  until  a  density  of  32^  Baum6  is 
attained.  The  resulting  sirup  is  then  filtered  through  bags  and  packed 
in  hogsheads  ready  for  sending  to  the  molasses-refiners  for  the  extraction 
of  the  sugar. 

The  value  of  the  sirup  is  estimated  at  about  30  cents  per  gallon,  and 
by  polarization,  it  is  found  to  contain  from  46  to  52  per  cent,  of  sugar. 

The  refuse,  consisting  of  the  tops,  leaves,  and  pulp,  is.  after  admix- 
ture with  salt,  buried  in  trenches  and  presented  for  cattle-rood,  for  which 
pur|)ose  it  is  exceedingly  valuable,  the  tops  and  leaves  being  estimated 
at  83  and  the  pulp  at  $5  per  ton. 

With  regard  to  the  total  cost  of  the  maehinery  no  exact  data  could  be 
given,  because  the  account  had  not  yet  been  made  up,  but  it  is  expected 
to  aggregate  about  $2,000.  The  same  difficulty  exists  with  regard  to 
labor,  &;c.,  and  for  cultivating  and  handling  the  crop.  The  work  of  ex- 
tracting the  sugar  required,  besides  that  of  the  superintendent,  the  serv- 
ices of  five  men  and  one  boy  during  the  day,  and  of  four  men  auring  the 
night,  at  an  average  cost  of  $1  per  day  for  each. 

The  following  communication  concerning  the  quantity  and  quality  of 
the  crop  has  been  received  from  Mr.  Wharton : 

Dear  Sir  :  Mr.  Humphrey,  superintendent,  now  reports  that  the  weight  of  topx)ed 
and  dressed  beet-roots  treated  at  Batsto  was  30.7  tons,  yielding  11.8  tons  pulp,  10  tobs 
leaves  and  tops.    The  roots  so  prepared  contained— 

Porofloti. 

Sugar ■ 7.9 

imparities • 2.6 

10.6 

Coefficient  of  value,  74. 

The  product  was  three  parcels  of  sirup,  about  150  gallons  each,  having  the  composi- 
tion stated  below.  No.  1  was  passed  through  bone-black  before  boiHng  down.  ^06.  2 
and  3  were  not,  but  simply  defecated  and  boiled. 


No.1. 

No.«. 

No.  3. 

gtigar 

4&0 

ao 

3.0 

a4 

«L0 

45.9 
0.0 
4.5 
4.6 

S&O 

47.  a 

(G^inoose ...^ 

0.0 

Aah^::  :::::::";:::"™:i:::":::™::™::»::;:»";:";;:;^ 

5.0 

rfenrfiTi'in  InmnritriAA -. .- 

13.1 

Water.    -- ........................•..•«...•.......•.•••■•.«•.•••.... 

34.0 

loaQ 

100.0 

100.0 

E-stimated  value  of  sirup  by  molasses  dealers  is  from  30  to  35  cents  per  gallon. 
Yours,  truly, 

JOSEPH  WHARTON. 
Hon.  Wm.  G.  Le  Due, 

Ccmtmusioner  of  AgHcultwre. 

While  at  Batsto  I  secured  samples  of  the  beets,  defecated  juice,  and 
sirup  for  Estimation  of  their  v^ues,  and  have  found  theia  to  contain  re- 
spectively, of  valuable  constituents,  'the  quantities  indicated  in  the  fol- 
lowing tables : 
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A.— Bests. 


1 

•3 

Peroentace— 

1 

1 

1 

a 

•3 

1 

s 

1 

.9 

P 

.S 

B^ 

i 

a 

s 

5 

S 

s 

Lb$, 

S&ixidIa  T^o.  1    •    .••..•.•••••«•.••••••••••••••.•••«••. 

6 

7 

1.135 
1.208 

79.40 
83.7a 

65.14 
65i?9 

10.63 
a67 

1.46 

Bamole  No.  S r...... ■,.r.,-,-,^-,fmt ,..- 

SL4S5 

B.— CLAItlFIED  JUICE  AND  SIRUPS. 


PcTOsnta^ 
of  impinl* 
Urn. 


Clarified  Jnioe 

Simp  concentrated  withoat  fllterinff  thronsh  bone-black 
Simp  concentrated  after  filtering  throngh  bone-black . .. 


The  experiment  was  not  a  financial  success,  nor  was  it  expected  by 
its  projector  that  it  would  be,  as  will  appear  from  the  appended  note 
from  Mr.  Joseph  Wharton,*  the  inteUigent  and  energetic  proprietor  of 
the  fjBmn,  but  it  proved  that  beets  of  fkir  quality  could  be  raised  on  the 
soil  of  that  section.  The  soil  is,  it  is  true,  poor  and  thin,  but  if  it  con- 
tains but  little  that  is  of  value  for  plant-food,  it  also  contains  little  that 
may  exert  an  iojurious  influence  upon  the  quality  of  the  beets  grown,  so 
that  the  latter  may  be  better  governed  here  by  the  application  of  fertil- 
izers, and  only  those  need  be  applied  that  will  increase  the  sugar  contents 
without  increasing  the  size  of  the  beet  or  the  impurities  in  the  ^uioe. 
All  these  are  important  considerations  in  the  profitable  cultivation  of 
this  valuable  crop.  In  the  present  experiment,  the  rules  adopted  by  beet- 
growers  abroad,  and  proven  by  carefal  experiments  made  both  in-  thifl 
country  and  in  Europe  to  be  most  favorable  to  the  growth  of  a  product 
of  the  best  quality,  were  not  sMctly  adhered  to.  For  instance,  we  find 
that  on  part  of  the  field  barn-yard  manure  was  appUed  immediately  pre- 
ceding the  planting.  Accordiog  to  the  adopted  rules,  however,  this  should 
be  applied  to  the  previous  crop,  or  should  be  applied  in  the  fiEkll  and 
plowed  in  deep,  and  even  then  it  should  be  thoroughly  well  rotted  previous 
to  application.  Again,  we  notice  generous  applications  of  fish-guano. 
Both  the  materials  mentioned  are  highly  nitrogenous,  a  quality  frilly 
proven  to  have  an  iiyurious  influence  by  increasing  the  size  of  the  beet 
and  the  impurities.  It  is  but  fEur,  however,  to  remark  that  Mr.  Wharton^ 
who  is  well  aware  of  these  fetcts^  did  not  decide  until  last  spring  to  plant 
beets,  and  he  was  therefore  limited  to  spring-manuring  with  such  fertil- 
izers as  were  obtainable  upon  a  £Ei.rm  which  had  long  been  utterly  neglected, 
or  nearly  so.  We  noMce  the  application  of  kainit  or  crude  chloride  of 
potassium. 

''As  to  tho  qnestion  of  profit  and  loss,  the  balance  on  the  side  of  loss  is  so  ^rreat  as 
to  seem  quite  absurd,  and  I  have  no  hope  of  any  sign  of  profit  appearing  until  after 
years  of  patient  toil  and  careful  endeavor^  if  at  all.  There  lies  just  the  question  I 
should  like  to  solve,  viz :  whether,  supposing  aU  necessary  skill,  diligence,  and  capital 
to  be  applied,  profit  can  at  last  be  attained. 
Xours,  truly, 

JOSEPH  WHAETON. 
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There  is  no  objection  to  the  use  of  iwtash-salts,  but  Prof.  Charles  A. 
Goessman  has  established  the  fact  that  sulphate  of  potassium  is  the  bet- 
ter potash  compound  to  apply  for  the  production  of  high  sugar  percent- 
ages. We  find  in  our  diagram  indications  of  the  application  of  no  phos- 
phates other  than  those  contained  in  the  marl  and  the  fish-guano,  yet  we 
know  that  they  have  an  exceedingly  favorable  influence,  and  often  to 
such  an  extent  that  many  foreign  beet-growers  use  them  (upon  soils  much 
richer,  of  course,  than  that  of  South  Jersey)  to  the  exclusion  of  all  other 
fertilizers,  the  potash-salts  included.  Lime,  if  composted  with  the  muck 
that  can  be  obtained  without  difficulty  in  that  region,  would  have  a  bene- 
ficial effect.  Indeed,  it  might  be  us^,  in  this  connection,  by  following 
Prof.  Gteorge  H.  Cook's  suggestion  witn  relation  to  its  admixture  wit£ 
the  greensand  marls,  with  a  view  to  the  liberation  of  the  potash  they 
contain.  The  marl  and  lime  could  be  mixed,  and  in  order  to  facilitate 
the  oxidation  of  the  iron  compounds  of  the  marl,  a  small  quantity  of 
niter  or  salt  could  be  added.  After  weathering^  the  whole  might  be  com- 
posted with  the  muck,  thus  forming  a  good  fertalizer  of  home  production, 
which,  togetiier  with  some  commercial  phosphates,  would  fiimish  all  that 
the  crop  would  require.*  We  noticed,  while  at  Batsto,  the  field  prepared 
for  a  crop  for  next  year.  It  had  had  no  application  of  barn-yard  or  other 
manure,  because  there  was  none  made  upon  the  place  and  none  could  be 
bought  in  the  neighborhood,  and  for  this  I  would  suggest  the  lime,  marl, 
and  muck  compost,  with  an  application  of  phosphate  of  lime  in  thei  spring. 
Marl  thus  treated  would  furnish  potash  sufficient,  in  connection  with  the 
lime,  to  satisfy  the  demands  of  the  crop.  A  small  quantity  of  sulphate 
of  potassium  might  be  applied  with  the  phosphate,  and  by  following  such 
a  course  I  firmly  believe  tiiat  a  crop  could  be  secured  that  would  contain, 
instead  of  8  to  10  per  cent  of  sugar^  12  or  14  per  cent.,  and  this,  too, 
with  a  decreased  percentage  of  impurities. 

The  climate  of  that  section  is  good^t  and  the  physical  condition  of  the 
soil  is  good,  so  that  the  matter  of  raising  good  beets  will  depend  upon 
the  fertilizers,  and  if  the  acknowledged  rules  relating  to  this  part  of  the 
business  are  followed,  there  is  good  reason  to  hope  that  the  crops  may 
be  good  also. 

With  regard  to  the  method  of  extracting  the  juice,  it  appeared  to  me 
while  there  that  it  would  have  been  better  to  combine,  to  a  certain 
extent,  the  diffusion  process  with  the  use  of  the  press,  in  order  to 
secure  economy  of  time  in  working  and  fuel  in  evaporating.  Thus, 
if,  instead  of  using  for  washing  the  pulp  a  volume  of  water  equal  to  37 
per  cent,  of  that  of  the  juice,  the  pulp,  before  pressing,  were  mixed  with 
about  15  per  cent,  of  water,  as  recommended  by  Eoberts,  and,  after  two 
or  three  hours'  standing,  pressed  out  in  the  filter,  and  the  pulp  washed 
with  about  5  per  cent,  volume  of  water,  we  would  have  a  saving  of  at 
least  16  per  cent,  volume  of  water  for  subsequent  evaporation.  But  this 
would  necessarily  be  a  matter  for  experiment,  and,  as  suggested  by  Mr. 
Humphrey,  might  not  effect  sufficient  saving  to  compensate  for  the 
increased  space  and  apparatus  that  would  be  required.  This  is,  how- 
ever, one  of  the  many  minor  points  that  must  be  determined  by  ex- 

*The  UBiial  method  of  applying  marl  in  the  belt  of  farming  region  lying  to  the 
northwest  Df  the  sand  district  in  wMch  Batsto  lies,  is  to  mix  marl  with  lime  in  this 
manner.  About  15  to  20  per  cent*  of  lime  is  considered  sufficient.  It  is  mixed 
while  slaking  with  the  marl,  very  much  as  a  bed  of  mortar  is  made.  This  is  the  method- 
I  e^qGNdct  to  follow.— W. 

t  The  elimate  this  year  was  very  favorable  in  respect  to  rain-fall.  It  remains  to  be 
proven  by  experience  of  successive  years  whether  the  climate  can  be  relied  upon  as 
habituaUy  fftvorable  to  beets.— W. 


Digitized  by  VjOOQIC 


74     REPORT  OP  THE  COMMISSIONER  OF  AGRICULTURE. 

perience,  and  Mr.  Wliarton  says  lie  is  by  no  means  sure  that  the  ceijtrif- 
ugal  process  will  not  be  entirely  thrown  aside  as  soon  as  greater  success 
in  cultivation  produces  a  crop  large  enough  to  warrant  apparatus  on  a 
large  scale. 

INYESTIGATION  TO  DETER^HNE  THE  PRESENCE  OR  ABSENCE  OP  THE 
SO-CALLED  PEPTONE-FORMING  FERMENT  IN  ROOTS. 

The  power  of  roots  to  act  upon  and  render  soluble  the  most  refractory 
compounds  in  the  soil,  and  the  manner  in  wliich  they  absorb  the  nutri- 
tious materials  which  go  to  sustain  the  plant  and  provide  the  nourish- 
ment for  its  growth,  in  fact  the  function  of  the  root  in  general  has  been 
wiitten  about^  variously  commented  upon,  and  very  carefully  studied. 
Many  investigators  disbelieve  in  their  power  to  render  soluble  any 
matters  in  the  soil,  and  scout  the  idea,  of  their  having  aflBnity  for  sub- 
stances not  readily  soluble  in  water  and  the  juices  of  the  roots,  and 
which  are  not  capable  of  passing  through  the  enveloping  membranes  by 
osmose  and  thus  into  the  cell  fluids,  ana  in  a  similar  manner  throughout 
the  entire  plant.  This  class  of  thinkers  and  writers  believe  that  aU  plant- 
food,  in  order  to  be  available,  must  be  in  the  form  of  inorganic  com- 
pounds, liius  phosphoric  acid  can  pass  into  the  plant  only  as  a  soluble 
alkaline  or  earthy  phosphate,  nitrogen  as  ammom'a  or  nitric  acid,  and 
carbon  as  carbonic  acid,  t^ater  developments  have,  however,  turned 
thoughts  on  the  subject  into  another  channel,  and  one  which  showed  the 
possibility  for  many  modifications  of  the  accepted  notions  with^relation  to 
the  function  of  the  roots  ^nd  their  power  over  the  elements  of  plant-ftK)d, 
whether  inorganic  or  organic.  I  refer  to  the  results  of  the  able  and 
interesting  researches  of  Darwin  and  Hooker  into  the  habits  and  actions 
of  the  insectivorous  plants,  and  their  power  when  having  seized  upon 
any  body  of  a  nitrogenous  character,  particularly  albuminoids,  to  secrete 
the  acid  fluid  capable  of  dissolving  and  placing  at  the  disposal  of  the 
leaf  on  which  it  may  have  lodged  for  its  own  nourishment,  and  conse- 
quently that  of  the  plant,  the  particle  of  food  by  a  generous  Providence 
or  favorable  breeze  brought  ui  its  way.  I  refer  also  in  this  connection 
to  the  valuable  investigations  of  Gorup-Besanez,  who  has  carefiilly 
separated  from  this  secreted  fluid  the  active  principle  which  constitutes 
the  potency  of  this  simple  secretion,  and  also  the  success  this  ihvesti- 
gator  has  been  blessed  with  in  his  endeavor  to  separate  the  same  princi- 
ples from  other  plants  and  parts  of  plants,  discovering  its  presence  In 
seeds  6f  vetch,  hemp,  and  Unseed,  in  germinated  barley,  and  in  kiln  and 
^ir  dried  malt.  If  it  exists  in  the  seeds  previous  to  germination  and  is 
found  there  after  germination  has  taken  place,  its  only  function  can  have 
been  that  of  rendering  soluble  and  placing  at  the  disposal  of  the  youthful 
germ  the  nitrogenous  substances  of  an  organic  character  locked  up  in 
the  insoluble  compotiuda. 

The  careftal  observations  of  Darwin  prove  the  capability  of  the  plants 
to  take  within  themselves  and  appropriate  to  themselves  the  matter  made 
soluble  by  the  secretions;  and  this  is  what  takes  place  in  the  young  plant 
evolving  from  the  seed. 

The  i^rinciple  referred  to  lay  dormant  during  that  condition  m  which 
freedom  from  acid  reaction  existed,  but  asserted  its  power  when  ils  poten- 
tiality was  rendered  active  by  the  acid  which  always  forms  in  the  phys- 
ical and  chemical  changes  which  the  embryo  must  Undergo  before  germina- 
tion can  take  place.  The  question  then  arises,  if  the  aerial  i>ortion  ot 
plants  may  secrete  these  acid  substances  that  may  prepare  nutritive 
material  for  the  nourishment  of  the  plant,  why  may  not  tMs  property 
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also  reside  in  the  underground  portions  of  the  plant?  If  it  exists  in  a 
dormant  condition  in  the  seed  before  germination,  and  beeoraes  powerful 
in  preparing  the  fooil  for  the  young  plant  subsequent  to  germination, 
why  should  this  same  property  not  reside  in  the  root  after  the  nutritive 
material  of  the  seed  has  been  transferred  to  the  plant  and  exhausted! 
The  latter  must  depend  for  its  existence  upon  the  nourishment  supplied 
through  this  underground  organ,  which  has  so  many  qualities  and  actions 
m  common  with  the  aerial*  portions,  which  have  the  power  of  reducing 
organic  nitrogenous  material  to  available  plant-food  without  causing  it 
to  undergo  veritable  decomposition.  Both  are  acid  in  their  reaction: 
both  are  equally  affected  by  heat  and  cold  5  both  have  the  power  to  arrest 
and  prevent  putrefaction;  and  both  are  equally  affected  by  substances 
poisonous  to  plants.  Roots  are  known  to  have  the  power  to  remove 
tcom  the  water  in  which  they  grow  the  nitrogenous  organic  material 
existing  therein  as  impurities,  and  this  property  has  been  considered  due 
to  the  oxygen  they  exhale;  but  why  is  it  not  as  reasonable  to  suppose 
ttiat  this  purification  is  effected  by  the  action  of  an  acid  secretion  endowed 
tirith  digestive  iK)wer  similar  to  gr  identical  with  that  of  the  leaves  of  the 
insectivorous  plants,  which  could  prepare  the  impurities  for  direct  absorp- 
tion and  assimilation  f  If  roots  are  endowed  with  this  power,  then  our 
notions  of  vegetable  nutrition  must  surely  be  materially  modified. 

Instead  of  looking  for  complete  decomposition  of  nitrogenous. organic 
matters  previous  to  absorption  and  assimilation,  they  may  be  rendered 
fidnble  by  means  of  a  secretion  like  that  already  described,  and  taken  up 
directly  in  the  same  manner  as  the  dissolved  albuminoids  are  taken  in  by 
Ae  leaves.  For  the  purpose  of  determining  whether  or  not  this  power 
is  possessed  by  roots,  and  whether  the  peculiar  ferment,  as  it  is  some- 
times called,  resides  in  tliem,  experiments  were  instituted  in  this  depart- 
ment and  carried  out  in  the  manner  and  with  the  results  detailed  below. 

In  the  first  experiment  wheat,  barley,  and  oats  were  separately  sown 
in  boxes  filled  with  sand  containing  considerable  organic  matter;  but  it 
wag  found  exceedingly  difficult,  and,  in  fact,  almost  impossible,  to  sepa- 
tale  the  roots  free  from  dirt  without  a  great  deal  of  manipulation — so 
mjQch  so,  that  the  roots  obtained  were  of  little  or  no  value  for  subsequent 
work.  In  order  to  avoid  this  difficulty  a  box  was  prepared  provided  with 
a  frame  fitting  closely  in  the  top;  over  this  fi*ame  was  stretched  netting, 
which  was  then  thoroughly  saturated  with  wax  or  paraffine.  The  box 
was  then  filled  with  a  growing  solution,  containing  of  nutritive  constitu- 
ents the  following  proportion: 

The  amount  of  solution  employed  (30.5  liters)  contained — 

PoCmic  nitrate 30.5   grains,  or  1.00  percent. 

84di6nItnUo 30.5   grains,  or  1.00  percent. 

Ctfcic  sxdpbate 9.15  grains,  or  0.03  per  cent. 

MigiirBlf^  iTitphitfi 9.15  grains,  or  0^3  percent. 

Swam  chloride • 12.3   grains,  or  0.04  percent. 

FotIc  chloride  * ., 0.2   grains,  or  0.006  percent. 

Cakic  phosphate* 5.00  grains,  or  0.0163  per  cent. 

Upon  the  netting  were  sown  barley  seeds,  and  the  whole  was  placed 
in  a  tavorable  condition  for  germinatipn  and  growth.  After  the  roots 
had  attained  considerable  development  and  all  the  nutritive  material  of 
the  seed  had  been  exhausted,  the  frame  bearing  the  netting  was  removed 
frcm  the  box  and  the  suspended  roots  freed  from  any  adhering  nutritive 
•ohttion  by  washing  in  pure  water.  Care  was  observed  that  they  should 
mxSet  no  injury  or  laceration.  They  were  then  ciit  off  close  to  the  netting 
iGod  placed  in  a  moitar,  some  glycerine  poured  over  them,  and  the  whole 
txitiffatcd  until  the  roots  were  finely  divided;  a  small  quantity  of  water 
was  then  added  and  the  fluid  separated  by  filtration  through  a  linen  bag. 

'Bough  approxiination.  ^  j 
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The  solution  thus  obtained  was  then  mixed  with  a  considerable  quan- 
tity of  absolute  alcohol  and  the  resulting  precipitate  collected  on  a  filter. 
Alter  washing  it  was  triturated  in  a  mortar  with  glycerine,  the  soluble 
portion  separated  by  filtration  and  treated  with  absolute  alcohol  as  before. 
The  product  of  this  precipitation,  after  being  collected,  was  then  treated 
with  water  containing  a  small  quantity  of  glycerine,  and  the  solution  thus 
obtained  employed  in  the  experiments  witti  egg-albumen  ha>rdened  by 
boiling,  which  were  made  as  tbUows:  To  a  smaU  quantity  of  the  solution 
a  few  drops  of  dilute  hydrochloric  acid  and  the  pieces  of  hardened  egg- 
albumen  were  added,  and  the  whole  allowed  to  stand  in  the  warm  part.of 
the  sand  bath  for  12  to  24  hours. 

HiifEner's  test  was  then  applied,  and  in  every  case  negative  results 
were  obtained. 

The  experiments  were  repeated  three  times  with  like  results,  proving 
the  absence  of  the  peptone-forming  ferment  in  the  roots.  Eepeated  tests 
of  like  character  made  upon  roots  of  the  coffee-plant  gave  similar  results. 

Experiments  to  determine  whether  or  not  the  roots  themselves,  by 
direct  action,  may  have  any  dissolving  influence  upon  hardened  album^i 
have  been  projected,  but  must  be  left  for  the  subject  of  future  study; 
and  there  seem  to  be  possibihties  for  interesting  developments  in  con- 
nection with  it. 

AMERICAN  SUMAC. 

The  rapidly  increasing  consumption  of  sumac  by  tanners  of  light 
leathers  and  by  dyers  causes  a  demand  for  this  article  which  has,  dur- 
ing the  past  few  years,  awakened  a  lively  interest  in  the  matter  of  the 
collection  of  the  spontaneous  growth  of  the  same  in  this  country,  and  in 
many  instances  has  stimulated  inquiries  into  the  manner  of  its  cultiva- 
tion abroad  and  the  more  improved  methods  employed  in  its  coUectioB 
and  preparation  for  the  markets.  In  Virginia  particularly,  where  the 
spontaneous  growth  of  sumac  is  very  abundant,  it  is  estimated  by  Mr. 
Cornelius  S.Eamsburg,  of  Georgetown,  D.  C,  who  has  given  a  great  deal 
of  attention  to  the  subject,  thf  .t  the  amount  collected  this  year  will  ex- 
ceed 5,000  tons.  It  is  difficult  to  obtain  any  reliable  figures  for  the  entire 
country  firom  the  fact  that  none  are  recorded  concerning  this  very  im- 
portant industry.  In  all  probability,  however,  those  given  above  are  too 
low,  since  in  1872  the  existence  of  large  areas  along  the  Missouri  Biver, 
densely  covered  with  a  growth  of  sumac,  were  reported  to  this  depart- 
ment, and  in  the  same  year  12.000  pounds  of  the  ground  product  were 
shipped  to  Kew  Brunswick,  N.  S..  by  way  of  Kew  York,  fix)m  that  locality. 
What  may  have  been  the  development  of  the  industry  there  and  else- 
where since  that  time  we  have  been  unable  to  determine.  However, 
accepting  ]\Ir.  Eamsburg's  figures,  this  does  not  represent  one-half  the 
consumption,  as  may  be  seen  from  the  following  table  showing  the  xol^ 
portations  during  the  ten  years  fix)m  1867  to  1876  inclusive : 


Tear  ending- 

Qoa&tttvin 
poonds. 

ValoA. 

Jane  30  1867 - 

13,  WO.  990 
11,842,451 

$559,491 
4«B,ae3 
536.083 
418,919 
490.893 
383LS70 
463,780 

1866 

1869 , 

1870 

9, 634;  367 
10,341,787 
10,028,913 
10, 160. 114 
16.718.678 
16,542,M8 
17,642,960 

1871 

1872 

1873 

1874 

511. 041 

1875 

533,713 
694,109 

1876 
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We  see,  therefore,  that  the  annual  consumption  of  the  foreign  product 
approximates  8,000  tons.  TMs  does  not  take  into  account  that  brought 
in  by  smuggling  and  false  entries,  which  is  said  to  be  very  considerable. 
There  is  another  important  comparison  to  be  made  here,  viz.,  the  differ- 
ence in  th^  value  of  the  foreign  and  that  of  the  home  product.  The  value 
of  the  importations  for  1876  amounts  to  the  sum  of  $624,169  gold,  while 
the  value  of  tiie  Amencan  product  will  not  exceed  $420,000  currency. 
Later  advices  from  a  private  source  state  that  the  imx)ortation  of  sumac 
for  the  present  year  amounts  to  11,000  tons,  or  $1,100,000  gold,  estimating 
the  vaJue  of  the  product  at  $100  per  ton.  Yet  it  has  b^n  conclusively 
proven  that  the  proportion  of  tannic  acid  in  the  latter  exceeds  that  found 
in  the  former  by  6  or  8  per  cent.  It  has  often  been  stated  that  this 
difference  in  favor  of  the  American  product  is  very  much  greater,  but  my 
own  investigations  have  failed  to  confirm  such  statements,  and  I  have 
been  unable  to  find  any  reliable  analyses  that  support  them.  Notwith- 
standing this  higher  percentage  of  tannic  acid  in  the  American  product, 
we  undertook  th^  summer  to  determine  at  what  time  during  the  season 
it  is  at  the  maximum,  in  order,  by  giving  instructions  concerning  the  time 
for  collection,  based  upon  the  results  of  such  investigation,  to  bring  about 
a  possible  improvement  in  the  product.  At  the  same  time  it  was  obvious 
to  us  that  we  must  look  to  some  other  source  for  the  main  cause  of  the 
difference  in  the  values  of  the  American  and  SiciUan  productions,  and 
why  the  latter  is  so  much  preferred  by  tanners  and  dyers.  Upon  inquiry 
among  the  dealers  and  practical  tanners,  we  find  that  by  using  sumac  of 
Sicilian  growth  and  mauufiacture  it  is  possible  to  make  the  finer  white 
leathers  so  much  used  tor  gloves  and  fancy  shoes,  while  by  the  employ- 
ment of  the  American  product  the  leather  resulting  has  a  disagreeable 
yellow  or  dark  color.  Many  attempts  have  'been  made  by  those  uit<T- 
ested  in  collecting  and  grinding,  by  careful  attention  to  the  methods  em- 
ployed, to  improve  the  quality  of  the  home  product  and  save  the  extra 
$50  per  ton  which  is  the  present  difference  between  the  prices  of  Ameri- 
can and  Sicilian  sumac. 

In  many  cases  these  attempts  have  been  partially  successftil,  but  not 
entirely  so,  and,  as  will  appear  below,  the  difficulty  in  question  cannot  be 
altogetiier  remedied  in  this  way.  Since  the  present  analyses,  and  those 
published  elsewhere,  show  a  higher  percentage  of  tannic  acid  in  favor  of 
the  American  product,  it  is  evident  that  the  difficulty  must  depend  en- 
tirely upon  a  coloring  matter,  which,  according  to  Loewe  (I*Yesenius's 
Zeitschrift  fur  cmalytiscJie  Clieinie^  1873,  pp.  127,  128),  consists  of  quer- 
citrine  ana  quercitine,  which  exists  in  larger  quantity  in  the  Ameri- 
can than  in  the  Sicilian.*  Endeavors  were  made  to  determine  a  ready 
and  practical  mode  by  which  the  separation  of  these  coloring  matters 
from  the  tannic  acid  in  solution  and  their  estimation  might  be  effected, 
but  from  the  fact  that  their  deportment  with  reagents  is  so  similar  to 
that  of  tannic  acid,  and  their  solubility  in  water  appears  to  be  so  much 
modified  by  the  presence  of  tannic  acid,  our  endeavors  to  this  end  were 
nnsuccessfuL    But  whUe  there  may  be  no  practicable  method  whichmay 

*][n  the  progress  of  my  work  I  succeeded  in  separating  a  brown  crystallized  sub- 
stance in  the  foUowing  manner :  An  extract  of  100  grains  of  Fredericksburg  sumac, 
containing  2n.71  per  cent,  of  tannic  acid,  was  treated  with  solution  of  plumbic  acetate, 
and  the  resulting  precipitate,  after  separation  by  filtration  and  washing,  was  rubbea 
np  with  alcohol,  and  finally  placed  in  suspension  in  a  large  volume  of  alc<ihol,  through 
which  sulphureted  hydrogen  gas  was  subsequently  passed,  until  complete  decomposi- 
tion of  the  lead  compound  was  effected.  After  separating  the  sulphide  of  lead  and 
slightly  concentrating  the  alcoholic  solution,  the  crystals  formed. 

The  crop  obtained  was  not  sufficient  for  complete  examination,  and  the  substance 
must,  therefore,  be  the  subject  of  future  investigation. 


Digitized  by 


Google 


78  BEPORT   OP  THE   COMMISSIONER    OF  AGRICULtTTBE. 

be  applied  to  the  separation  of  the  coloring  matter  when  in  sohition,  we 
believe  we  have  discovered  how  it  may  be  entirely  avoided.  The  man- 
ner in  which  this  may  be  affected  will  appear  later  on. 

In  the  mean  time  let  us  compare  the  percentages  of  tannic  acid  in 
the  product  as  indicated  by  our  estimations  in  specimens  collected  at 
stated  intervals  during  the  season.  Through  the  courtesy  of  Mr.  Ger- 
man Smith,  of  Winchester,  Va.,  samples  of  sumac  were  collected  in  the 
months  of  J  line,  July,  and  August  respectively.  Of  these  samples  those 
collected  in  June  and  July  were  mixed  varieties,  and  of  the  product  col- 
lected in  August  we  secured  samples  of  the  leaves  of  Rhus  glabra  and 
Rhm  capalUna  separately.  For  comparison  with  the  Virginia  material, 
and  for  use  in  the  latter  portion  of  the  work,  we  applied  to  i\Ir.  WiUiam 
S.  Soule,  pf  Boston,  Mass.,  for  a  sample  of  Sicilian  sumac,  and  he  very 
kindly  and  very  promptly  supplied  it  In  aU  of  these  samples  the  tan- 
nic acid  was  estimated  by  means  of  the  ijaetbod  of  Jean,  published  in  the 
Bulletin  de  la  !Societ6  Chimique  de  PariSy  ajiA  mentioned  in  the  annual 
report  of  the  department  for  1S76,  I  paay  sta^te  here  that  I  found  it  con- 
venient to  modii^  somewhat  the  method  as  laid  down  by  Jean.  For 
instance,  a  decided  improvement  was  experienced  by  increasing  the 
streuffth  of  the  iodine  solution  from  4  grains  iodine  per  hter  to  8  grains 
per  liter,  and  with  the  solution  of  this  strength  I  obtJiined  exceedingly 
satisfactory  results. 

For  the  analysis  I  took  5  grains  of  each  sample,  placed  them  respect 
ively  in  a  casserole,  poured  upon  them  about  150  cubic  centimeters  of 
distilled  water,  and  heated  to  boiling  about  fifteen  minutes.  Alter  par- 
tial cooling  and  settling,  the  solutions  were  poured  through  linen  filters, 
and  the  residues  treated  inui  similar  manner  with  water  until  all  tannic 
acid  was  extracted.  After  the  last  boding  the  whole  was  placed  upon 
me  filter,  and  when  the  liquid  ha4  nearly  all  passed  through,  the  por- 
tion remaining  was  forced  through  by  pressure.  The  solutions  were  then 
made  up  to  500  cubic  centimeters,  and  /or  each  assay  10  cubic  centi- 
meters were  taken.  The  results  obtained  are  indicated  in  the  following 
table: 


Variety. 


Time  of  ooIlectloiL 


Percentags 
ot  taoiuo 
acid. 


Wincheater  mixed 

Winchwiter  mixed 

Winchester  Rhti» glabra.,.. 
WiDChoeter  Rktcs  eopaUina , 
Sicillao  Rhui  coriana 


Jime 

July.... 
August. 
August. 


22.75 
27.38 
23.56 
16.99 
84.27 


It  is  e\ident,  therefore,  that  in  order  to  secure  the  maximum  amount 
of  tannic  acid  the  sumac  should  be  collected  in  July. 

But,  as  before  stated,  the  coloring  matter  of  the  leaves  has  an  im- 
portant influence  upon  the  value  of  the  product,  and  it  appeared  of  value 
to  determine  when  it  was  present  in  smaller  quantity. 

At  first  it  seemed  reasonable  to  suppose  that  leaver  from  the  young 
growth  of  wood,  in  which  the  coloring  matter  is  not  yet  formed  as  in  the 
older  wood,  might  be  collected  and  found  free  irom  this  troublesome  sub- 
stance, but  examinations  proved  that  this  is  not  the  case.  I  therefore 
determined  to  make  some  experiments  upon  the  color  of  precipitates 
with  gelatine,  made  by  means  of  solutions  of  the  material  collected  in  the 
diiferent  months,  having  the  same  strength  in  tannic  acid  for  each.  For 
the  purpose  of  experiment,  the  qualities  indicated  in  thefolloAving  table 
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were  taken,  aud  to  eacli  spe<ilmen  was  added  about  150  cubic  centimeters 
of  distilled  water,  and  boiled  for  fifteen  minutes,  filtered  tliroagh  linen, 
and  pressed  out  without  washing,  replacing  the  water  which  had  been 
removed  by  evaporation  during  the  boiling,  and  otherwise  making  the 
volume  of  each  solution  up  to  150  cubic  centimeters. 


Variety. 

CoUeoted  in— 

Amount, 
takeuin 
grains. 

IftDcbcfiter  ciixed. ., 

Judo......  . .. . 

4.4 

Wtockester  mixed. 

Jaly 

3.65 

Wtnirb«st«r  Rhus  cftpaRina    ^         a  ^     . . 

August 

August 

5u8 

Wiiubescer  Jihus  glabra 

4.25 

Sriiiao 

4.1 

The  gelatine  solution  employed  contained  5  grains  in  150  cubic  centi- 
meters of  water.  In  the  erperiments  I  took  50  cubic  centimeters  of  each 
sumac  solution,  and  added  thereto  10  cubic  centimeters  of  the  solution 
of  gelatine.    TJje  colors  of  the  precipitates  obtained  were  as  follows: 


Variety. 

Collected. 

Color  of  precipitates. 

(Tune  .....  . 

Neariy  white. 

Decidedlv  yellowish- white. 

Wmehtcher  mixed 

July 

ITmclieater  J?Jhw  copcUUna 

August 

August 

Birty  veilow. 
Very  dirty  white. 
Dirty  yellow. 

WiBrb«rtw  Bftv§  jflahra 

KMl»<rir>.lrityMirfv  mixf^d     .........    ..      t.    ....... .r...> 

^ainSiat 

White,  slightly  yellowish  tinge. 

In  some  of  the  tests,  the  precipitates  obtained  by  means  of  the  solu- 
tion of  the  June  collections  of  Winchester  mixed  sumacs  were  perfectly 
white  and  very  much  deaner  than  any  obtained  with  the  Sicilian  product. 
The  difference  in  the  color  of  the  precipitate  obtained  from  the  solution 
of  the  June  collection  and  that  obtained  from  solutions  of  the  samples  of 
later  collections,  was  sufficiently  marked  to  prove  that  the  great  difficulty 
m  the  way  of  the  universal  employment  of  the  American  to  the  exclusion 
of  the  expensive  Sieihan  product  way  be  obviated  by  making  our  collections 
early  in  the  season;  that  w,  in  the  month  of  June.  The  percentage  of  tannic 
add  is  not,  it  is  true,  quite  as  high  as  obtains  iii  July,  but  it  compai-es 
^vorably  with  the  Sicilian  product,  which,  be  it  remembered,  communi- 
cates a  slightly  yellowish  tinge  to  the  gelatine  precipitate,  l-he  amount 
of  coloring-matter  found  in  the  July  collection  is  sufficient  to  account 
fijT  the  ditierence  of  $50  per  ton  in  the  market  values  of  the  sumac  of 
home  and  foreign  growth,  regardless  of  the  proportion  of  tannic  acid. 
We  would  therefore  advise  that,  for  the  purpose  of  tanning  white  and 
deHcately -colored  leathers,  the  collection  be  made  in  June^  while  for  tan- 
ning dark-colored  leathers,  and  for  dyeing  and  calico-prmting  in  dark 
ooloTs,  where  the  slightly-yeUow  color  will  have  no  injurious  eft'ect,  the 
ejections  l>e  made  in  July.  It  appears  that  for  all  purposes  the  sumac 
ooDected  after  the  1st  of  August  is  inferior  in  quality.  In  view  of  the  . 
&ct8  here  presentetl,  we  cannot  help  urging  upon  manufacturers  the 
importance  of  encouraging  the  home  producttion — of  insisting  that  the 
eoDectionB  be  made  early  in  the  season,  in  order  thus  to  bring  about  such 
»  change  in  this  matter  as  to  prevent  the  annual  expenditure  of  over 
1600,000  in  gold  for  the  sumac  of  Ipreign  growth.  They  may  insist  upon 
a  dassificatioD,  depending  upon  the  time  of  collection  and  the  behavior 
of  aqueous  solutions  of  the  material  with  solutions  of  gelatine.  They 
might  also  insist  upon  a  guaranteed  percentage  of  tannic  acid.  By  en- 
eonnigementof  the  home  trade  and  home  productions,  there  is  no  reason 
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why  the  enormous  annual  expenditure  above  referred  to  should  not  be 
saved  to  American  producers. 

If  the  classifications  mentioned  were  required,  those  interested  in  the 
collection  would  take  care  to  secure  the  best  quality  in  the  product, 
by  the  means  here  shown  to  be  at  their  command,  while  merely  an 
offer  of  an  advanced  price,  which  the  consumers  can  readily  afford^ 
would  doubtless  be  sufficient  to .  bring  this  about,  and  at  liie  same 
time  induce  others  to  engage  in  the  enterprise  of  collection,  so  that 
in  a  short  time  the  home  supply  would  be  not  only  ample  to  meet  the 
home  demand,  but  also  to  ma^e  a  good  surplus  for  esport  to  foreign 
markets.  And  aU  this  may  be  secured  from  a  spontaneous  growth  upon 
lands  that  would  otherwise  be  almost  utterly  worthless,  and  with  no  im- 
mediate demand  for  the  cultivation  of  the  shrub.  The  importance  of 
the  matter  also  warrants  the  encouragement  on  the  part  of  our  legis- 
lators in  Congress  by  tte  increase  of  the  rate  of  duty  now  imposed  upon 
t^e  importations  of  sumac.  Such  increase  should  not  be  made  of  imme- 
diate effect,  but  should  be  deferred  imtil  after  the  1st  of  August  of  the 
coming  year.  No  inconvenience  would  be  then  felt  by  consumers  on 
account  of  deficient  supply  to  meet  the  present  demands  and  the  ad- 
vanced cost  consequent  thereupon,  while  the  increased  supply  of  the  home 
product  that  must  follow  such  encouragement  would  be  sufficient  to  meet 
i^ture  demands.  In  connection  with  this  subject,  a  synopsis  of  tiie 
me^od  of  grinding  and  separating  the  different  grades  of  sumac,  which 
is  described  in  the  annual  report  of  the  department  for  1869,  may  be  of 
some  interest. 

Through  Mr.  Cornelius  S.  Bamsburg  we  hav^  secured  specimens  of  the 
products  fix)m  the  different  stages  of  the  process  employed,  aakl  have 
taken  occasion  to  estimate  their  value  with  reference  to  the  tannic  add 
they  contain.  The  raw  material,  as  brought  to  the  mill  (for  complete 
description  of  mill,  see  annual  report  for  1869),  is  passed  through  tJie 
grinding  apparatus,  and  from  this,  after  grinding,  is  passed  through  a 
revolving  screen,  divided  into  two  sections,  the  first  of  which  is  provided 
with  a  sieve  with  36  meshes  per  square  inch,  while  the  second  part  has 
but  9  meshes  per  inch. 

The  products  resulting  are: 

1.  Ground  sumac,  grade  No.  1. 

2.  Fine  stems  and  unground  particles  of  leaves. 

3.  Coarse  stems. 

The  second  product  is  again  passed  through  the  mill,  and  the  useful 
product  resulting  is  ground  sumac,  grade  No.  2. 

No  use  is  made  of  the  coarse  sterns^  but  it  has  been  suggested  that  on 
account  of  the  considerable  proportion  of  yellow  coloring-matter  tiey 
contain,  they  be  employed  in  the  production  of  flavine.  Whether  they 
may  be  thus  applied  must  be  the  subject  of  future  experiments.  Esti- 
mations of  the  taimic  acid  in  these  several  products  gave  the  following 
results: 

Percent 

No.  1  sninao 26  to  28 

Exhausted  steins 6.14 

No.  2  8amao 14.72 

The  quaUty  of  the  No.  2  sumac  is  often  improved,  before  sending  it  to 
the  market,  by  adnuxture  of  that  of  grade  No.  1  suflScient  to  increase 
the  proportion  of  tannic  acid  in  it  to  18  or  20  per  cent. 

Mr.  Eamsburg's  kindness  has  also  enabled  me  to  make  estimations  of 
taimic  acid  in  varieties  of  sumac  which  grow  extensively  in  Virginia, 
ot^er  than  those  analyzed  and  mentioned  in  the  previous  tables,  and  he 
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has  brought  in  specuuens  of  Ehus  gle^a  and  Bhua  typMna.  In  the  fol- 
lowing table  we  compare  the  percentage  of  tannic  add  they  contain  with 
that  found  in  the  B,  glabra  and  B.  copalliTia  of  Winchester.  They  were 
all  collected  in  August,  and  do  not  give  a  maximum  yield,  but  the  figures 
below  win  serve  to  a  certain  extent  to  compare  them : 

R,  typhinOy  Georgetown,  D.  C * 16.18 

£,  glabra,  GeoTgQto^UyD.C , 16.50 

i?.  yZoJra,  Winchester,  Va - 23.56 

K.  c<>pa?n«a,  Winchester,  Va 16.99 

These  estimations  should  be  duplicated  during  the  coming  year,  upon 
specimens  collected  at  favorable  seasons.  It  is  probable  that  a  compar- 
ison between  the  varieties  might  lead  to  some  facts  of  great  value  to 
collectors  and  dealers. 

ON  THE  CONDITIONS  IN  NATURE  WHIOH  MAY  INFLtJENCB  OR  TEND  TO 
THE  PRODUCTION  OF  MILDEW  AND  ROT. 

The  subject  of  mUdew  and  rot  has  been  carefully  studied  by  eminent 
men.  iN'early  all  sides  of  it  have  been  considered  by  one  and  another, 
many  useftd  methods  for  its  prevention  and  removal  having  been  sug- 
gested. By  some  writers  it  is  said  to  be  produced  by  long-continued, 
warm,  damp  weather,  or  by  sudden  changes  of  temperature.  Others 
attribute  the  cause  to  damp  or  dry  weather,  according  to  the  variety  of 
fongus  which  appears.  It  is  a  prevalent  behef  among  very  many  students 
of  ftmgalogy  and  vegetable  physiology  that  a  plant  can  be  attacked  by 
mildew  only  when  in  a  debilitated  condition;  and  starting  out  with  this 
general  proposition,  it  is  my  intention  to  cite  some  of  the  conditions  in 
nature  with  which  all  are  familiar,  and  which  may  have  a  tendency  to 
affect  the  pliant  in  such  a  manner  as  to  render  it  susceptible  to  the  attacks 
under  consideration.  To  elaborate  the  proposition,  we  accept  the  tiieory 
that  mildew,  t.  c,  fungous  growths,  can  injuriously  affect  plants  of  the 
higher  order  on  which  they  exist  only  when  they  are  in  a  debilitated 
condition  and  there  is  an  intemiption  of  the  process  of  elaboration  of 
the  plastic  material,  during  which  the  plant,  by  its  vital  functions,  is  un- 
able to  resist  the  advance  of  the  germinating  fungous  spores.  The  debili- 
tated condition  need  not  be  sufficient  of  itself  to  affect  the  plant  ii^juri- 
ously,  and  it  may  be  capable  of  recovery  fix)m  such  condition,  but  during 
the  continuance  of  the  latter  the  mycelium  of  fungi  may  effect  penetration 
to  the  cell  tissues,  and  having  done  so,  may,  as  many  vegetable  physiolo- 
gists believe,  of  itself  be  able  to  keep  up  a  debilitated  condition  in  the 
immediately  surrounding  parts,  which  in  a  short  time  may  extend 
throughout  the  entire  plant,  admitting  the  free  advance  of  the  ftmgous 
growtih  and  ultimately  producing  the  deatii  of  the  plant.  As  above 
stated,  sudden  changes  of  temperature  are  named  among  tiie  prime  causes 
of  this  troublesome  malady,  and  tins  brings  us,  fli^  to  the  consideration 
of 'the  influence  of  temi>erature  on  vegetation.  In  his  admirable  work 
on  botany,  Sachs  says : 

On  this  subject,  the  important  fact  must  first  be  noted  that  the  exercise  of  every 
Sanction  is  restricted  to  certain  definite  limits  of  temperature  within -which  alone  it 
can  take  place ;  i.  e.,  aU  fnnctionB  are  brought  into  play  only  when  the  temperature  of 
the  plant  or  of  the  particular  part  of  the  plant  rises  to  a  certain  height  above  the 
freezing  point  of  the  sap,  and  cease  when  a  certain  maximum  of  temperature  is  attainedi 
which  can  apparently  never  be  permanently  higher  than  500  c.  (1229  F.).  Hence  the 
life  of  the  plant,  t .  «.,  the  course  of  its  vital  processes,  appears  to  be  confined  in  general  • 
within  the  limits  zero  (32o  F.)  and  50^  C.  (faS9  F.).  It  must,  however,  be  noted  that 
the  same  functions  may  have  very  different  limits  betwten  0^  (32^  F.)  and  Q(P  C.  (122^ 
F.)  in  different  plants,  as  is  also  the  case  with  different  fanctions  in  tne  same  plant. 

C  A  -  T 
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Farther  on  he  says : 

That  growth,  like  other  phenomena,  is  more  aotive  the  higher  the  (constant)  tempera- 
tore  above  tho  inferior  limit,  bnt  there  is  a  certain  temi>eratare  at  which  growth  reaches 
its  maximnm  activity,  and  above  which  any  farther  rise  of  tcmperatnro  causes  a  dim- 
minntiou  of  its  rapicilty. 

Wo  see,  therefore,  that  the  vital  functions  of  the  plant  may  be  inter- 
rupted^ or  at  least  rendered  less  active,  by  extremes  of  temperatare, 
which  m  case  of  some  plants  are  not  very  wide ;  and  for  those  most  affectea 
by  mildew  and  rot  during  growth,  probably,  upon  thorough  examination, 
will  be  found  to  be  between  KP  C.  (500  y.)  and  45°  O.  (113  F.). 

Again  he  says : 

The  injury  resulting  from  too  high  or  too  low  a  temperature  may,  under  certain 
circumstances,  be  indiroct  and  slow  m  its  manifestation.  This  wiU  be  the  case  when  a 
particular  function  is  too  highly  excited  or  too  much  depressed,  and  thus  the  har- 
monious co-operation  of  the  various  vital  processes  is  disturbed.  Thus,  growth  may 
be  so  excited  by  too  high  a  temi>erature  that  assimilation,  especially  when  the  light  is 
deficient,  is  not  suificient  to  supply  the  neoessaiy  formative  material,  and  the  transpira- 
tion of  tho  leaves  may,  in  addition,  be  so  much  increased  that  the  activity  of  the  roots 
is  insufficient  to  replace  the  loss. 

On  the  other  hand,  too  low  a  ground  temperature  may  so  depress  tho  activity  of  the 
roots  that  even  smaU  losses  by  transpiration  from  tho  leaves  can  no  longer  be  replaced. 

The  matter  of  mineral  nutrition  is  also  an  imx)ortant  factor  to  be  con- 
sidered in  connection  with  this  subject ;  for  with  a  deflcieuOT  of  mineral 
elements^  such,  for  instance,  as  potassium  and  phosphoric  add,  there  must 
be  diminished  activity  in  the  transformation  of  the  plastic  material  in 
the  plant  into  vegetable  tissue. 

The  conditions  which  may  produce  the  debilitation  abovC' referred  to, 
and  for  which  we  desire  to  point  out  familiar  causes,  may  be  reduced  to — 

I.  Variations  of  temperature, 

II.  Temiwrary  or  continued  deficiency  of  mineral  nutrition. 
The  first  may  consist  of— 

1.  Cold  or  reduction  of  temperature. 

A.  By  radiation. 

B.  By  evaporation. 

a.  From  the  sur&ce  of  the  leaves. 

b.  From  the  soil. 

2.  Heat  or  increase  of  temperature. 
A.  By  direct  radiation. 

We  have,  then,  first  to  consider  cold  produced  by  radiation.  On  this 
subject,  Sachs  says : 

The  radiation  of  heat  is  a  very  frequent  and  rapid  cause  of  chance  of  temperature 
in  most  parts  of  plants,  the  chief  eroct  of  these  changes  being  to  Bring  about  differ- 
ences between  the  temx>erature  of  the  surrounding  medium  and  that  of  the  plant, 
especiaUy  when  the  parts  of  the  plant  are  smaU  of  size  but  have  large  hairy  suimces, 
as  is  tho  case  with  many  leaves  and  Intemodes.  It  must  be  noted  in  this  connection 
that  the  radiating  power  is  equal  to  its  absorptive  'ptrweTf  and  that  radiation  depends 
not  merely  on  tho  temperature,  bnt  also  on  tho  diathermacy  of  the  surrounding 
medium. 

This  corresponds  with  the  observations  on  the  causes  of  the  formation 
of  dew,  made  first  by  Wells  and  after  him  by  MeUoni^  Glaisher,  Martins, 
and  others.  They  found  that  on  clear  nights  the  temperature  of  the 
plant  was  reduced  to  a  much  greater  extent  than  on  cloudy  or  partially- 
cloudy  nights;  and  the  celebrated  author  above  quoted  says:  ^^Hoit 
greatly  the  temperature  of  parts  of  plants  of  considerable  superficial  ex- 
tent may  be  depressed  by  radiation  below  that  of  the  air,  is  shown  by  tiie 
fact  that  a  thermometer  placed  on  the  grass  exposed  to  radiation  indi- 
cates on  clear  nights  a  temperature  severm  degrees  lower  than  one  placed 
in  the  alr.^  Just  here  a  consideration  of  the  possible  and  prebable  varia- 
tions of  temperature  necessary  to  the  formation  of  dew,  which  is  the 
visible  reqplt  of  tiiis  radiation,  will  be  of  interest.  ^         , 
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If  we  <>xMniim  the  tables  showiiu:  the  difleienoe  of  the  tempeiataie  of 
the  air  and  the  dew-point,  we  find  mat  it  varioe  widely  with  tJie  relative 
proportion  of  moisture  in  the  atmosphere. 

Ilius,  when  the  relative  hmnidity  is  70  and  the  temperatore  of  the  air 
18  7(P,  the  difference  between  the  latter  and  the  temi)eratare  necessary 
to  the  formation  of  dew  has  been  foond  to  be  10^.  When  the  relative 
lumddi^  is  50  and  the  temperature  of  the  air  73^,  the  vanaticm  becomes 
20O;  while  if  at  the  same  air  temperature  the  relative  humidity  be  43, 
the  variation  will  be  25^.    With  the  relative  proportions  of  moisture  here 

S'ven,  said  with  higher  temjperatores,  these  variations  become  still  wider. 
'e  see,  tlierefore,  that  daring  ike  dry  weather  that  often  occurs  during 
the  summer  months,  vegetation  suffers  not  only  £com  deficient  moist- 
ure to  supply  its  demand,  but  also  from  very  much  wider  variations  of 
teoq>eratare  due  to  radiation.  Indeed,  it  is  during  the  prolonged  summer 
droughts  that  we  generally  notice  the  heaviest  dews. 

S^ow,  let  us  see  what  will  be  the  temi>erature  to  which  the  plant  must 
be  subjected  in  consequence  of  this  reduction  due  to  radiation.  Wells 
toojod  that  a  tjiermometer  laid  upon  a  grass-plot  on  a  dear  night  sank 
sometimes  14^  lower  than  a  similar  theremometer  suspended  in  free  air  at  a 
height  of  four  feet  above  the  grass ;  and  the  observations  of  Pouillet  seem 
to  ^ow  that  the  diminution  of  temperature  attending  the  production  of 
dBw  is  at  all  times  sensibly  constant  at  about  the  figure  detenmned  by 
Wells. 

Our  summer-night  temperature  usually  varies  between  70^  and  86^  P. 
With  the  reduction  which  must  take  place  when  the  relative  humidity  is 
70,  we  wiU  have  temperatures  ranging  from  60^  to  75°;  with  the  relative 
hmnidity  of  50  we  will  have  temperatures  of  50^  to  65^,  while  with  the 
relative  humidity  of  43,  which  could,  of  course,  occur  only  during  verjy 
diy  weather,  the  temperature  would  tkll  to  45<^  to  WP  F. 

hat  these  are  considerably  below  the  lower  limits  of  temperature  at 
whidi  it  has  been  found  by  careful  observation  the  movements  of  proto- 
idasm  and  the  transformation  of  plastic  material  can  take  place,  and 
irtiieh,  £6r  even  such  hardy  plants  as  the  Phaseolus  (bean)  and  Zea  moit 
(com),  is  stated  at  about  61^  F.  The  lower  limit  for  the  more  tender 
0antB  is  doubtiess  much  higher  than  this,  so  that  it  is  easy  to  see  how 
tb^  may  suffer  and  become  debilitated  by  the  oold  of  summer  nights. 

But  the  germination  of  fungus  spores  and  the  growth  of  mycelium^  may 
take  place  at  a  much  Iowa*  tanperature  and  during  the  temporary  mter- 
laption  of  the  transformation  of  plastic  material,  wliich  must  occur  at 
flie  reduced  temperatures  mentioned.  The  mycelium  of  the  germinating 
ipoce  may  effect  penetration  through  the  epidermis  of  the  plant  into  the 
ceBular  tissue  beneath,  where  it  may  feed  upon  the  dormant  protoplasm, . 
iriiich  is  already  fitted  for  assimilation. 

ThiB  result  having  been  arrived  at,  the  recovery  of  the  plant  from  the 
abiM»nnal  condition.produced  by  the  reduced  temperature,  which  would 
ctfaan^ise  take  pla<^  will  be  prevented,  leaving  the  plant  in  condition 
farorable  to  the  rapid  growth  and  spread  of  the  fungus  ev^  to  the  death 
flf  the  plant 

But  while  the  discoveries  of  Wdls  and  his  colleagues  showed  under 
vhfl^  conditions  radiation  of  heat  from  the  plant  into  space  and  the  pro- 
dttetion  of  dew  could  take  place,  they  also  showed  how  it  could  be  pre- 
vated.  and  in  this  they  give  us  a  remedy  for  one  of  the  possible  causes 
tf  Biildew  and  rot.  They  found,  what  is  fomiliar  to  all,  that  dew  is  not 
tened  on  dondy  nights  nor  ta  diielteped  positions.  Indeed,  one  of 
WeDiPs  eroeiiments  to  show  that  the  radiation  ^  heat  took  place,  and 
ftat  tlie  ^rmation  of  dew  went  hand  in  bwd  w^th  it^  was  to  arrangea 
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board  or  piece  of  pasteboard  on  props  and  note  the  temperature  and  the 
production  of  dew  in  the  grass  below  it  and  on  some  cotton  wool  on  the 
top  of  it.  He  fonnd  that  beneath  the  cover  no  dew  was  produced,  and 
there  was  at  the  same  time  no  redaction  of  temperatore. 

An  experiment  showing  the  practicability  of  the  application  of  this 
idea  to  the  prevention  of  mildew  in  many  cases  was  made  several  years 
ago  near  Bsdtimore  by  Mr.  William  Saunders,  present  superint^ident  of 
gardens  and  grounds  of  the  Department  of  Agriculture.  He  placed  over 
a  row  of  grai>e-vines  simply  a  cover  of  boards,  and  as  a  result  he  found 
that  no  mildew  appeared  upon  these  vines,  while  those  of  an  adjacent 
row  which  remained  uncovered  were  severely  attacked  by  mildew,  and 
were  almost  entirely  destroyed. 

An  objection  might  be  raised  against  this  method  of  prevention  on 
account  of  the  undesirable  shade  it  would  probably  produce  during  the 
day,  but  this  diflSculty  might  be  obviated  by  the  use  of  glass  if  it  were 
considered  necessary.  This  would  admit  the  passage  of  light  but  not  oi 
radiant  heat  fix)m  any  other  than  an  incandescent  source,  such  as  the  sun. 
In  many  vineyards,  however,  where  the  only  support  to  the  vines  is  a 
simple  pole  or  post,  this  could  be  surrounded  by  a. square  or  circular 
screen  made  of  thin  boards.  As  the  method  has  been  successfully  tried, 
it  might  be  applied  in  many  other  cases  that  I  shall  not  here  take  occa- 
sion to  mention. 

We  now  come  to  the  second  cause  of  reduction  of  temperature,  i.  e., 
evaparatum:  and  under  fbia  head  we  shall  first  consider  that  which  may 
take  place  from  the  surfEice  of  the  leaf.  We  have  seen  how  debilitation 
of  the  plant,  due  to  an  interruption  of  the  vital  processes  by  cold,  may 
be  produced,  and  I  propose  here  merely  to  show  how  evaporation  may 
bring  about  the  necessary  conditions,  and  that  it  is  often  and  indeed 
almost  invariably  followed  by  the  appearance  of  fungus  growth.  Quot- 
ing again  from  Sachs,  we  find  that  ^^  in  the  aerial  parts  of  plants  trans- 
piration is  an  energetic  additional  cause  of  loss  of  temperature,  inasmuch 
as  water  in  the  act  of  evaporation  withdraws  from  the  plant  tlie  amount 
of  heat  necessary  to  its  vaporization,  and  hence  makes  it  colder."  If 
water  upon  a  leaf  be  allowed  to  evaporate  slowly,  no  injury  results ; 
but,  if  a  current  of  dry  air  of  average  temperature,  or  even  warm  air,  be 
caused  to  pass  over  it,  a  reduction  of  temperature  will  take  place  often 
greater  than  will  occur  in  the  production  of  dew.  Indeed,  it  is  well 
known  in  the  graperies  connect^  with  the  department  that  the  vines 
may  be  wet  witii  tiie  syringe  two  or  three  times  a  day  with  no  injurious 
effect,  but  rather  a  beneficial  one.  The  atmosphere  may  thus  be  kept  ex- 
ceedingly moist  for  weeks,  and  even  months,  and  no  mildew  will  appear ; 
but  if  at  any  time  one  of  the  windows  or  ventilators  be  opened  so  that  a 
current  of  cfry  air  may  pass  over  a  portion  of  a  vine,  its  course  will  invari- 
ably be  marked  by  a  copious  formation  of  mildew.  This  shows,  there- 
fore, that  plants  which  are  the  most  subject  to  attacks  of  mildew  should 
be  protected  as  far  as  possible  from  currents  of  dry  air. 

In  the  Azores  this  fact  is  illustrated  in  the  improvement  in  the  yield 
of  the  orange-groves  after  tiie  high  walls  were  built  around  them  to  pro- 
tect them  from  the  heavy  gales  which  formerly  proved  so  destructive. 
While  providing  shelter  for  their  trees  from  the  heavy  gales,  the  orange- 
growers  were  a£o  protecting  them  ftt)m  the  lighter  currents  of  air  which, 
by  increasing  the  evaporation  of  water  from  tiie  leaves,  tend  to  the  pro- 
duction of  cold,  and  consequently  of  mildew. 

The  remedy  here  suggested  has  more  ready  application  than  that 
mentioned  under  radiation,  and  might  be  used  to  advantage  not  only  by 
grape-growers  but  also  by  fruit-growers  in  general.  Indeed,  I  am  told 
LiH  practice  is  not  new  in  England,  for  there  th^|^^^Qg]l^ij3^^uild 
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covered  glass  houses  in  which  ihey-plant  firoit  trees  and  vines.  Thoy 
therefore  serve  as  a  protection  to  the  more  tender  fruits,  and  also  to  the 
grapes  in  the  gronndisy  and  have  been  found  to  be  exceeoingly  beneficial 
in  their  effects. 

It  is  not  necessary  that  our  horticulturists  should  practice  the  expen- 
sive English  method  of  using  glass,  nor  that  followed  in  the  Azores  of 
bmlding  high  stone  walls,  but  high  fences  of  wood  could  be  constructed 
that  would  serve  the  same  puri)oses,  and  would,  I  think,  be  within  the 
reach  of  most  fruit-growers.  This  fence  may  be  replaced,  or  rather 
rendered  i>ennan6nt,  by  means  of  hec^es  of  the  more  dense  evergreens. 

The  next  important  cause  of  cold  in  relation  to  plant-growth  is  evap- 
oration of  water  from  the  soil,  and  of  this  merely  a  brief  consideration 
is  necessary,  since  the  facts  relating  to  it  are  so  evident. 

Water  is  often  allowed  to  collect  in  the  soil  with  no  means  of  exit 
other  than  by  evaporation^  and  this  means  the  absorption  of  a  definite 
quantity  of  heat.  Thus,  it  has  been  detennined  by  observations  and 
exx)eriment8  made  iu  the  domain  of  thermodynamics,  that  for  the  evap- 
oration of  100  pounds  of  water  the  amount  of  heat  required  or  absorbed 
is  equal  to  that  produced  by  the  combustion  of  6.35  pounds  of  anthra- 
cite coal  or  6.29  pounds  of  bituminous  coal.  Kow,  ts^uig  three  inches 
as  the  average  monthly  rain-fadl  during  the  summer  mont&,  the  amount 
of  water  to  be  evaporated  from  one  acre  of  soil  witli  deficient  under- 
draioage,  not  taking  into  account  sur&ce-drainage,  will  require  as  much 
heat  as  would  be  produced  in  the  combustion  of  60  tons  of  anthracite 
coal.  If  we  take  twoiuches  as  the  average  monthly  rain-fieiU  during  the 
summer  months,  the  loss  of  heat  due  to  evaporation  would  be  equal  to 
that  resulting  from  the  combustion  of  about  35  tons  of  coal.  These  fig- 
ures, as  above  remarked,  do  not  recognize  any  drainage  whatever,  and 
the  loss  of  heat  due  to  the  cause  in  question  will,  of  course,  diminish  iu 
proportion  to  the  facilities  for  drainage.  With  these  facts  in  view,  it  is 
obvious  tiiat  iu  the  search  for  causes  of  mildew  this  matter  of  water  in 
the  soil  should  be  taken  iuto  account,  and  it  would  seem  useless  to  urge 
the  importance  of  under-drainage.  Many  writers  urge  the  irgury  result- 
ing from  excessive  moisture,  and  refer  fimgus  growth  back  to  this  as  the 
main  cause,  but  it  does  not  seem  to  occur  to  them  that  plants  may  grow 
and  mature  in  water  containing  all  the  elements  of  plant-food,  and  £f  the 
temperature  of  the  water  be  maintained,  fimgus  growth  will  not  appear. 
The  cause  in  such  cases  is  therefore  not  the  presence  of  the  water,  but 
the  loss  of  heat  due  to  the  evaporation  of  water,*  and  this  evaporation 
can,  of  course,  be  prevented  by  thorough  drainage. 

In  the  classification  of  causes  of  debilitation  we  find  next,  heat,  or  in- 
crease of  temperature,  and  to  some  of  our  readers  this  may  seem  out  of 
place,  since  all  vegetation  is  so  luxuriant  during  the  heated  summer  term : 
but,  as  above  shown,  we  find  that  the  higher  limit  of  temperature  at 
which  the  vital  ftmctions  of  the  plant  may  act  is  fixed  at  about  120^  P.. 
and  this  temperature  is  often  exceeded  in  situations  exposed  to  the  direct 
rays  of  the  sun. 

If,  in  such  situations,  the  amount  of  moisture  supplied  to  the  plant  be 
not  sufSdent  to  satisfy  the  demands  made  by  transpiration,  thus  keeping 
up  the  equilibrium  of  temperature  by  evaporation  from  tne  leaves,  the 
temperature  of  the  exposed  parts  of  plants  wiU  exceed  the  limit  favorable 
to  the  movements  of  the  protoplasm,  and  they  must  necessarily  suffer  and 
pass  into  the  conditions  favorable  to  the  attacks  of  mildew.    The  repiedy 

"*  I,  of  course,  also  recognize  the  fact  that  the  excess  of  water  existing  in  the  soil  on 
account  of  deficient  nndcr-drainage  may  act  icjorionsly  by  preventing  the  circulation 
of  atmospheric  oxygen  in  the  soil,  for  the  oxidation  of  the  organic  matter  neceesaiy  %9 
plant-nntrition.    It  makes  this  a  double  cause  of  the  debilitation  in  question. 
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in  tliis  oase^  as  in  the  othero  cited,  sn^gesta  itsdf,  and  will  doubtless  be 
£[Hind  in  judicious  irrigation  whenever  it  may  be  necessary.  The  m^ihods 
to  this  end  will,  of  course,  vary  with  the  pkmt  under  treatment. 

Another  but  less  irequent  cause  may  possibly  be  found  in  the  conden- 
sation of  the  heat  rays  oi  the  sun^ner  sun  by  drops  of  water  resting  on 
the  surface  of  the  leadf.  The  drops  under  sudh  circumstances  being  usu- 
ally globular,  the  focus  of  the  concentrated  rays  will  be  found  at  the  sur- 
face of  t^e  leaf,  and  the  temperature  of  the  i)articular  spot  will  conse- 
quentij^  be  increased  beyond  the  higher  limit  for  growth.  The  fevorable 
condition  exists  for  a  short  time,  it  is  true,  but  probably  long  enough  for 
the  rapidly  growing  myceliuai  to  effect  an  entrance  to  tiie  odlular  tissue, 
and  secure  a  firm  and  fa^  footing  there. 

This  cause  is  more  hypotheti(Sil  tiian  tke  others  cited,  but,  like  the 
others,  might  be  the  subject  of  some  interesting  experiments  to  corrobo- 
rate it  Such  experiments  I  have  piaimed,  but  have  as  yet  been  unable  to 
execute  them  for  want  of  time*  The  <»ily  requirements  are  plants  whldEi 
are  frequently  subject  to  attacks  oi  fungus  growths,  a  good  reflector,  a 
stzong  incandescent  scmrce  of  radiant  heat,  and  a  good  and  rapid  absorb- 
ent of  radiant  heat  These  may  be  arranged  in  a  convenient  manner, 
so  that  the  plcmt  under  experim^it  may  be  subjected  for  a  given  time 
to  the  influence  in  question,  tb^  allowed  to  assume  normal  conditions 
and  the  effect  will  be  noted.  For  instance,  the  plant  may  be  placed  in 
firont  of  the  r^ect^  in  the  toccm  of  whidi  may  be  held  a  quantity  of 
ficeeeing  mixture.  The  plant  should  be  allowed  to  remain  there  until  by 
radiation  of  its  heat  its  temperature  has  been  reduced  to  or  below  the 
dew-point,  and  after  the  productitm  of  dew  upcm  it  agam  allowed  to  re- 
main under  normal  conditions*  After  a  reasonable  time  the  difference 
between  the  plant  experimented  opcm,  and  one  remainiug,  with  that  ex- 
ception, under  precisely  similar  conditicHis,  should  be  noted.  The  pro- 
duction of  mildew  as  a  secondary  result,  or  its  non-ax»pearance,  would 
prove  the  truth  or  fidsity  of  the  theory  hereinbefore  advanced. 

The  truth  of  the  theory  of  the  next  cause  of  debilitation  of  plants  suf- 
flcient  to  admit  of  the  successful  growth  of  fhngi.upon  them,  has  received 
partial  conflrmation.  at  least,  under  my  own  supervision  in  the  experi- 
ments about  to  be  aescribed,  relating  to  the  influence  of  deficient  nutri- 
tion upon  mildew  and  rot.  For  this  purpose  I  had  large  boxes  prepared, 
six  feet  square  and  three  feet  deep,  in  the  center  of  which  was  placed  a 
smaller  (me  three  feet  square,  of  the  same  depth,  and  having  a  bottom  in 
common  with  the  laijger  one.  The  entire  bottom  was  provided  with  nu- 
merous holes  to  admit  of  the  free  passage  of  water.  The  whole  arrange- 
ment was  placed  in  a  tray  about  three  inches  deep,  and  supported  about 
one  inch  above  the  bottom  thereof!  The  outer  ana  larger  box  was  filled 
with  soil  to  prevent  any  outside  influences  of  temperature,  &c.,  while  the  * 
inner  box  was  filled  with  ordinary  soil  of  the  field ;  two  of  the  inner  boxes 
of  this  description  were  entirely  filled  with  garden  soil,  and  a  third  was 
half  filled  with  garden  soil;  the  remainder  being  pure  river  sand.  The 
three  boxes  were  conveniently  placed  that  they  might  be  covered  with 
glass  at  a  distance  of  five  or  six  feet  above  them. 

The  original  idea  with  regard  to  the  special  matter  under  investigation 
in  these  experiments  was,  ttiat  during  the  dry  weather  in  summer  plants 
must  be  supplied  with  the  moisture  necessary  to  their  growth  by  water 
carried  up  from  the  subsoil  by  capillary  attraction;  that  this  water  is 
charged  with  mineral  matters,  nearly  aU  of  which  are  suitable  for  plant- 
food.  It  also  carries  with  it  the  decomposition  products  of  the  soil,  and 
thus  the  roots  are  continually  supplied  with  the  mineral  ingredients  of 
food  necessary  to  their  healthy  growth.  But  in  case  of  heavy  rains, 
if  the  conditions  of  drainage  be  good,  and  they  must,  of  course,  be  so  to 
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wtisfy  the  demandB  of  the  conditions  above,  the  flow  of  water  in  the  boU 
must  be  rererBed.  The  rain-water  from  the  surface  will,  in  its  passage 
to  the-subsoil^  take  up  and  carry  with  it  the  soluble  dements  of  plan^ 
food.  The  plan^  by  the  increased  moistore.  will  bo  stimulated  to  in- 
creased  growth,  out  from  lack  of  the  mineral  matters  which  have  been 
carried  away  by  the  reversed  flow,  a  sluggishness  in  the  transformation 
of  the  plastic  material  in  the  leaves  must  occur,  and  until  the  supply  of 
mineral  matter  returns  to  assist  in  the  processes  of  assimilation,  &c., 
there  must  exist  a  condition  favorable  to  the  successftd  advances  of  the 
ftangns  growth  described  above,  and  the  plant  must  necessarily  suffix. 

In  the  experiments  under  consideration  the  aim  was  to  produce  arti* 
flciaUy  the  conditions  here  described.  The  boxes  were  covered,  and  there 
was  no  danger  from  loss  of  heat  by  radiation.  They  were  placed  in  shel- 
tered positions,  and  were  not  much  subject  to  air  currents.  Solutions 
were  prepared  contidning  all  the  elements  of  plant-food,  and  the  trays  in 
which  the  boxes  wei^  standing  filled  therewith.*  Seeds  of  wheat,  oats, 
and  pease  were  sown  in  the  soil  of  the  inner  boxes,  and  no  water  sup- 
plied except  to  the  travs.  The  moisture  necessaiy  to  the  growth  was, 
th^«fore,  obtained  only  from  the  bottom  by  means  of  capiUafy  attracticm. 
The  plants  grew  weU,  and  about  the  time  the  blossoms  were  falling  from 
the  pease,  and  the  fruit  was  forming,  the  sdhition  was  drawn  off  from  the 
trays  and  the  plants  watered  heavuy  with  rain-water  for  several  days — 
u  e.y  artificial  rains  were  established  equivalent  to  a  rain-fiill  of  tiiree 
inches  or  more  each  day.  This  was  continued  for  some  time,  and  on  ac- 
count of  the  character  of  the  boO  employed  the  removal  of  the  nutritive 
principles  from  th6  soil  about  the  roots  was  rendered  very  difBcult  The 
plants  subjected  to  this  treatment,  which  previous  to  it  were  entirely  free 
m>m  any  appearance  of  mildew,  became  subsequent  thereto  cova^  with 
ftmgns  CTOwth.  This  was  especially  true  of  the  pease.t  Rust  was  also 
found  abundantly  on  the  wheat  and  oats* 


"The  nntxitiTe  solution  employed  had  the  following  composition  : 


Bone-meal  (in  form  of  hone-meal  superphosphate) 

ActulU  percentage  of  the  superphosphate 

Potassium  nitrate 

Calcium  sulphate 

Potassium  sulphate __ 

Biagnesium  sulphate 054 

lion  chloride trace. 


Per  cent. 
.179 
.239 
.045 
.155 
.041 


Total  numeral  constituents,  something  more  than 068 

Water,  less  than 99.333 


*Applicaiion  qf  ari\fioial  rain  and  appearance  of  mildew, 
(Eaoh  box  reoeiyed  (he  Mine  amofiiit  of  rain  at  each  application.  1 


100.000 


Rain. 

MildoTT  appealed  in— 

When  appliCiL 

Amount 
applied. 

Soptetnber90 

tnehti. 
3 
3 
3 
3 

21 

29 

83 

26 

Box  No.  1. 

38 

4 
5 
6 
6 

S9 

October       1 

8 

18 

Box  Ko.  S. 

13 

4 

8oxNa3.    ^ 
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The  treatment  with  rain-water  had  to  be  long  contmned  on  account  of 
the  richness  of  the  soil,  as  above  stated.  Since  the  soil  employed  was 
rich  the  water  applied  through  the  trays  shoold  have  been  simply  river 
water,  which  would  correspond  more  nearly  in  composition  with  tiie  un- 
derground waters  upon  which  plants  must  depend  for  their  moisture 
during  extended  dry  seasons :  tins  would  obviate  the  excess  of  nutritive 
material  that  must  be  washed  out  to  secure  marked  results. 

These  experiments,  therefore,  while  they  afford  partial  confirmation  of 
the  theory  advanced^  should  be  repeated  under  modified  methods;  thus, 
instead  of  using  fertde  soil,  dean  river  sand  with  convenient  admixture 
of  pure  day,  sufficient  to  provide  the  proper  capillaiy  power,  should  be 
employed  as  the  basis  of  soil,  as  nutritive  solutions,  such  as  that  em- 
ployed in  the  present  experiments,  could  then  be  applied  through  the 
medium  of  the  trays  and  the  perforated  bottom  of  the  box.  After  a  given 
time  the  supply  of  material  to  the  bottom  would  be  stopi)ed  as  heiore  by 
drawing  off  the  nutritive  solution,  and  the  artificial  rain  established. 

There  should  be  three  sets  of  boxes.  For  one  set  the  conditions  estab- 
lished at  the  start  should  be  maintained  throughout  the  entire  investi- 
gation. To  the  other  two  sets  the  artifidal  rain  should  be  applied,  and 
to  one  of  these  two,  at  the  end  of  the  rain,  nutritive  material  in  solution 
should  be  applied  to  the  surfeu^  of  the  soiL  It  is  easy  to  see  that  if  a 
number  of  boxes  were  prepared  and  treated  after  the  manner  here  indi- 
cated, and  the  results  noted,  suffident  facia  ought  to  be  obtained  in  a 
single  season  to  determine  the  question  of  the  influence  of  heavy  rains 
in  summer  on  the  mineral  nutrition  of  vegetation^  and  remotdy  upon 
the  question  of  mildew  and  rot.  If  upon  the  plants  in  the  boxes,  allowed 
to  remain  under  the  same  conditions,  no  mildew  appears,  while  upon  that 
heavily  watered  it  does  appear,  as  in  the  experiments  made  during  the 
past  summer,  it  surdy  establishes  a  cause ;  and  if  while  it  appears  upon 
one  of  the  boxes  thoroughly  watered,  but  without  subsequent  appbca- 
tion  of  nutritive  material,  it  is  not  found  on  the  otlier  box  submitted  to 
exactly  the  same  treatment,  but  receiving  after  the  artificial  rain  nutri- 
tive material  in  quantity  sufficient  to  satL^  the  temporary  demands  of 
the  crop  until  the  return  of  the  former  supply,  we  surdy  determin<^  a 
remedy.  These  are  ideas  that  may  be  experimented  upon  in  a  practical 
way  by  horticulturists,  and  especially  those  who  are  working  upon  jsandy 
soils,  where  leaching  can  more  readily  tcdce  place.  Just  after  a  continued 
summer  rain  let  some  of  the  vines  or  trees  be  supplied  with  fertilizing 
material,  while  others  are  left  subject  to  the  usual  conditions,  and  note 
the  appearance  of  fungus  growths.  Such  experiments  may  perhaps  be 
of  no  avail,  but  the  time  and  means  thus  expended,  if  lost,  will  be  lost 
in  a  good  cause. 

That  exhaustion  of  the  soO  has  a  strong  influence  upon  this  matter 
finds,  I  think,  ample  corroboration  in  tlie  present  condition  of  the  vine- 
yards of  many  of  the  islands  of  Lake  Erie,  where,  I  have  been  informed, 
grapes  have  been  grown  on  the  same  soil  for, twenty-five  years,  success- 
ivdy,  with  the  application  of  no  fertilizer  whatever.  Dunng  tne  earlier 
part  of  this  term  mildew  and  rot  was  scarcely  known,  but  during  late 
years  the  crops  liave  been  almost  total  failures.  I  am  unable  to  say  how 
far  this  difficulty  may  be  due  to  removal  of  the  protection  from  winds, 
&C.,  by  clearing  off  the  forests,  but  the  failure  to  apply  fertilizers  has 
certainly  been  of  material  assistance  in  the  fatal  work,  and  the  grape- 
growers  there  will,  if  they  desire  to  grow  good  crops,  nave  to  bear  in 
mind  and  practically  apply  the  facts,  that  the  waste  and  exhaustion  of 
the  stock  of  phosphoric  acid  and  potash  soil  must  be  supplied  for  th^ 
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healthy  existence  of  the  plant  feunily  as  sorely  as  the  stock  of  bread  and 
beef  mnst  be  renewed  for  the  support  of  the  human  family. 

During  tiie  year  a  great  nuany  investigations  have  been  suggested  and 
a  great  deal  of  work  required  ti^at  it  was  impossible  to  perform.  It  has 
been  the  constant  endeavor  of  the  division  to  confine  the  work  to  such 
matters  as  have  not  merely  a  local  but  a  national  importance,  and  to 
such  as  might  prove  of  generskL  scientific  interest.  At  the  same  time, 
the  practic^  application  of  tiie  results  obtained  has  been  kept  in  view, 
and  whenever  any  methods  to  that  end  have  been  suggested  by  the 
results  of  the  work,  they  have  been  commended  to  the  attention  of  those 
interested  in  the  matters  unda:  consideration.  Particular  attention  has 
been  given  to  work  that  might  tend  to  the  establishment  of  new  indus- 
tries and  provide  employment  for  laboring  classes  in  need  of  new  sources 
of  labor  and  income. 

In  closing  this  report,  I  desire  to  express  the  earnest  hope  that  the 
division  may  receive  such  encoiuugement  and  such  advancement  in  the 
future  as  will  extend  the  scope  of  its  work  and  importance,  and  increase 
its  power  and  influence  for  good  to  tiie  agricultural  classes,  and  the  pro- 
motion of  chemical  science  as  applied  to  agricultural  industries. 
Bespectfolly  submitted. 


WM.  MoMUETEIE, 

Chemist  in  Chiefs 


To  Hon.  Wm.  6.  Le  DuOj 

Commissioner  of  AgneuUiire. 


REPORT  OF  THE  ENTOMOLOGIST  AND  CURATOR 
OF  THE  MUSEUM. 

Sm:  I  respectfully  submit  the  following  reports:  first, upon  the^^- 
menoptera  (bees,  wasps,  &c.),  with  descriptions  and  figures  of  those  spe- 
cies especially  usurious  to  agriculture,  or  interesting  from  form,  habits, 
&c,  and  the  second  upon  ibe  condition  of  the  museum,  with  a  systematic 
classification  of  objects  and  brief  outline  of  recent  noteworthy  additions. 

HYMENOPTERA. 

This  order  comprises  insects  having  four  wings  generally  transparent, 
naked,  and  furnished  with  a  few  branching  veins,  which  are  not  reticu- 
lated or  netted  like  those  of  the  Neuroptera  or  dragon-fiies.  The  name 
Hymenoptera  is  derived  finom  two  Greek  words  signifying  a  membrane  and 
wing,  fix)m  the  structure  of  their  wings,  the  two  forward  or  anterior  pair 
of  which  are  generally  larger  than  the  posterior  pair. 

This  order  includes  saw-flies,  ichneumon  flies,  ants,  wasps,  bees,  &c., 
and  api)ears  to  form  a  sort  of  connecting  link  between  the  Mandibxdataj 
or  insects  possessing  jaws,  like  the  CoUoptera  or  beetles,  &c.,  and  the 
SausteUataj  or  insects  furnished  only  with  sucker  or  proboscis,  like  the 
two-winged  flies  and  true  plant-bugs.  The  upper  jaws  of  the  Hymenop- 
tera are  stout,  homy,  and  formed  for  biting  or  rending,  while  the  two 
lower  jaws  form  a  sort  of  tongue  or  sucker  for  sucking  or  lapping  vege- 
table or  animal  substances.  Many  of  the  females  of  the  Hymenoptera 
are  furnished  with  a  poisonous  sting  or  prickle  at  the  hindw  end  of  their 
body,  for  offense  or  defense  against  their  numerous  enemies,  while  others 
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are  provided  with  a  piercer  or  ovipositor  of  eome  kind  to  bore  into  vcget- 
able  substances,  to  cat  holes  in  leaves,  &c.,  in  jrhich  to  deposit  their 
eggs,  like  the  saw-flies,  or  to  pierce  tiie  bodies  of  other  insects,  where 
their  maggo^like  larvae,  when  hatched  from  the  eggs,  live  upon  the 
juice  of  caterpillara  and  other  insects,  the  bodies  of  which  they  inhabit 
and  eventually  destroy,  thus  proving  exceedingly  useftd  to  the  fiumer. 

Several  of  the  insects  of  this  order  display  great  sagacity  or  instinct 
in  the  storing  up  of  their  food  and  the  care  of  theh*  young,  as  exempli- 
fied by  the  l^,  &c.,  not  leaving  them  like  the  eggs  of  most  of  the  other 
insects  to  mere  chance  to  be  he^tched  or  fed.  Insects  of  this  order  may 
be  divided  into  two  general  divisions,  Terebrantia  or  borers,  and  Aouleata 
or  stingers.  Westwood  in  his  classification  commences  with  the  Tere- 
brantia  and  finishes  with  the  Aculeata^  whereas  other  later  authors  com- 
mence with  the  Aculeata.  We  shall,  however,  partly  follow  Westwood,  as, 
although  he  is  the  older  authority,  he  generally  has  been  very  correct  in 
his  classification  and  descriptions,  and  it  matters  very  little  in  such  a 
necessarily  short  treatise  as  this  what  classification  may  be  adopted 
here,  provided  the  principal  beneficial  and  injmious  Hymenoptera  can  be 
readily  referred  to  in  case  of  need.  The  first  family  of  the  Aculeata  com- 
prises the  Tenthredinidce  or  saw-flies,  the  larvce  of  which  live  in  wood, 
the  leaves  of  trees,  &c.  Oimbex  tUmi  or  americana  (Fig.  1)  is  one  of  the 
largest  of  these  insects,  being  nearly  three-quarters  of  an  inch  in  length 
and  of  a  stout,  thick  form.  The  eggs  are  deposited  on  the  elm,  gencr^ly 
in  June  or  July,  where  the  larvte  feed  upon  the  foliage,  and  wen  they 
are  fully  grown  crawl  down  the  trunk  and  form  large,  tough,  parchment- 
like cocoons,  in  which  they  remain  until  spring  or  early  summer,  and 
after  changing  into  the  pupa  state,  they  flntdly,  in  June  or  July,  change 
into  large  thick-bodied  flies  of  a  violet  or  blue  color,  having  genera^ 
three  or  four  oval  yellowish  or  orange  spots  on  each  side  of  their  body. 
The  antennsd  and  lower  part  of  legs  are  clay  colored,  somewhat  resem- 
bling the  spots.  The  larva  is  of  a  whitish  color  and  rolls  itself  in  a 
spiral  form  when  on  a  leaf,  and  not  only  feeds  upon  the  elm,  but  also 
upon  the  foliage  of  birch,  linden,  and  willow.  Alna  cerasi  or  the  cherry 
slug,  in  the  larva  state,  is  said  to  feed  on  the  leaves  of  the  wild  cheny. 
They  are  about  0.60  in  length  and  the  fly  is  black,  with  pale-yellow 
fee^  and  appears  about  March  in  the  State  of  New  York.  The  larvse 
of  Abia  caprifoKay  or  saw-fly  of  the  tartarean  honeysuckle,  hatch  out  very 
early  in  the  sesuson,  and  when  at  rest  lie  curled  upon  a  leaf  and  eat  the 
foliage;  when  disturbed  they  emit  a  drop  of  watery  fluid  firom  the  sides 
of  their  bodies  and  are  easily  destroyed,  as  when  touched  they  drop 
suddenly  to  the  ground  where  they  are  readily  crushed  under  foot ;  they 
change  mto  pupse  in  pale-yellowish  silken  cocoons  later  in  the  summer  or 
fall.  The  insect  is  0.36  in  length  and  0.70  in  expanse  of  wings,  and  is  of 
a  blsMsk  color  with  a  faint  greenish  reflection  and  two  whitish  bands  at 
the  base  of  the  metathora ;  the  wings  are  banded.  The  rose-slug  or  saw- 
fly,  Selandria  rosm  (Fig.  2),  is  a  very  common  little  saw-fly,  injurious  to 
the  foliage  of  the  rose.  The  eggs  are  deposited  in  May  or  June,  in  inci- 
sions made  by  the  ovipositor  or  saw  of  the  female  in  the  leaves,  each 
incision  containing  one  single  egg;  the  lance  hatch  out  in  about  ten 
days  and  feed  upon  the  parenchyma  or  fleshy  part  of  the  leaf;  they  cast 
their  skins  several  times,  and  the  pupie  are  formed  in  small  oval  cells  in 
the  earth  an  inch  or  more  under  the  surface.  The  larv®  are  not  slimy, 
and  are  of  a  pale-green  color,  yellowish  on  the  under  side.  The  male  fly  is 
0.15  in  length,  the  female  0.20.  They  are  of  a  deep  shiny  black  color,  and 
the  thorax  ia  not  red  like  some  of  the  kindled  species ;  the  hind  legs  are 
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Uack  with  whitiah  knees  and  tito  vfinf^  are  smoky-transparent.  There 
aie  two  or  more  generations  anmuUly  in  Maryland. 

Tobacco-water  ami  Boop-snds  have  been  recommended  to  destroy  the 
larvae  or  ^woHnB."  Weak  carbolic  add,  whalo-oil,  soap-suds,  or  an  mfa- 
skm  of  quassia  have  also  been  reported  as  beneficial,  but  probably 
Pari»  green  and  flour,  or  white  hellebore,  applied  either  dry  \rhen  the 
leaves  are  m<ABt,  or  in  a  wet  state,  mixed  with  water,  would  effectually 
destroy  the  worms  when  feeding  said  not  prove  injunous. 

Another  somewhat  similar  insect  is  sometimes  very  injurious  to  the 
fiohage  of  the  grape-vine  in  early  summer  and  autumn. 

TlMse  insects  are  well  known  to  grapo<mltnrists  as  the  grape-vine  slug 
€(t  saw-fly,  Sdandria  vitu  (Fig^3)*  They  feed  in  companies  of  several 
togethex^  side  by  side,  on  or  near  the  edges  of  the  leaves ;  the  larvse  are 
twenty-footed,  of  a  greenish  color  above  and  yellowish  beneath,  and  have 
aereral  rows  of  bladi  dots  across  each  wing.  The  head  and  tail  are 
hkanek.  The  pcqMB  are  formed  in  small  oval  cells  in  the  ground.  The 
perfect  fly  is  shiny,  black,  with  red  should^^ ;  the  fore  legs  and  undar- 
sides  of  some  are  pale  yellow ;  the  female  is  about  0^  in  length,  and 
Ae  wtaigs  are  semitransparent.  Paris  green  ought  never  to  be  used  to 
des^zt^  these  larvae,  as  it  is  a  very  violent  poison  and  might  be  dusted 
owr  tiie  firoit  The  root  of  white  hellebore  powdered,  atthough  some- 
wkMX  poisonous  if  used  in  any  great  quantity,  has  yet  proved  veiy  e£Bca- 
eiouiy  and  at  the  same  time  iimocaoo%  when  used  for  the  currant  worm, 
tm  fauseet  of  vevy  similar  hiMts;  it  is  applied  eitiier  as  mixed  with  water 
sr  when  in  a  dry  state,  dusted  over  the  plants  when  moist  with  dew  or 
ate.    ISie  flntit,  however,  should  be  well  washed  before  using. 

13ie  other  compounds  of  whale-oil,  soap,  tobacco-water,  &c.,  are  liable 
also  to  the  objection  of  producing  a  disagreeable  flavor  to  the  flruit  if  ap« 
plied  hHsautioosly.  As  these  laarrvd  are  in  the  habit  of  dimbing  together 
n  rows  upon  single  leaves,  it  would  be  very  easy  to  pick  ofFsu(Si  ii^ested 
leaves  when  the  worms  are  very  young  and  trample  them  under  foot 

Air-sbeked  liaie  has  idso  been  used,  but  is  not  as  efficacious  as  the 
powdeied  hellebore. 

The  larvsB  of  SeUmdria  rubi,  or  the  raspberry  saw-fly,  is  a  small 
twenty-two-footed,  smooth  green  worm,  which  attacks  leaves  of  the 
nspberry.  It  is  said  to  bo  covered  with  prickles  after  the  last  molt. 
The  same  remedies  as  recommended  for  the  other  saw-flies  may  be  applied 
to  tUs  inaeet  if  it  dionld  beeome  numerous.  AUantus  is  closely  allied  to 
SeUmdria  in  structure  and  habits.  AUantus  busiUaris  (Fig.  4)  has  been 
Sgored  here  to  give  some  idea  of  the  form  of  some  of  these  insects.  A. 
mcOmw  and  ruftooUis  are  very  much  smaller  in  size.  The  larvae  of  Alton- 
tus  sambuciy  or  the  elder  saw-fly  (Fig.  5)  feed  upon  elder  and  willow,  and 
are  also  figured  as  found  in  Maryl^d.  Dolerus  arvensis  is  a  somewhat 
smular  saw-fly,  of  a  blue-black  color ;  the  larvie  are  found  on  the  willow 
in  April  and  Ma^.  Not  possessing  a  si)ecimen  of  this  insect  from  which 
1»  nuJce  a  drawmg  we  are  obliged  to  figure  Dolervis  sericms  (Fig.  6), 
iriiich  is  a  doeely  aUied  insect  Emphytus  maculatus  has  ninejointed 
aatenme.  It  does  considerable  injury  to  the  cultivated  strawberry-plants 
in  the  Western  States.  The  female  is  said  to  deposit  her  e<rgs  eiirly  in 
May  in  the  stems  of  the  plants }  the  larva*,  which  are  of  a  dirty-yellow 
or  gray-green  color,  when  .at  rest  curl  their  bodies  spirally,  ami  when 
ftiBy  grown  are  about  three-quarters  of  an  inch  in  length. 

Tbej  eait  holes  in  the  leaves  and  molt  their  skins  four  times,  and  the 
perfect  flies  appear  the  end  of  June  or  beginning  of  July.  A  second 
brood  spears  later  in  the  season  and  remains  in  the  earth  until  ApriL 
Ihe  fly  is  pitchy  blaek,  with  two  rows  of  dirty  white  spots  on  the 
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abdomen.  As  we'have  not  found  this  insect  in  onr  collection^  we 
have  taken  the  liberty  of  figuring  an  allied  but  lar^  spedes,  Bm- 
phytus  tarsatus  of  Say  (Fig.  7).  Nematus  has  also  nine  jointed  antenn^d. 
The  European  currant  or  gooseberry  fly  or  worm,  Nemahu  ventrieosus. 
is  said  to  have  been  imported  from  Europe  about  the  year  1860  and 
arrived  in  Massachusetts  in  1865.  At  present  it  does  much  iiyury  to 
currant-bushes  by  destroying  the  foliage.  The  eggs  are  deposited  in 
regular  rows  along  the  under  side  of  the  leaves,  on  the  middle  and 
larger  ribs.  Their  eggs  hatch  in  about  four  days,  and  the  larvsB,  after 
destroying  the  foliage  and  when  ready  to  change,  burrow  into  the  ground, 
where  they  spin  small  silken  cocoons,  in  which  they  change  into  pupse. 
The  first  brood  of  insects  appear  about  July  and  lays  the  eggs  for  the 
second  generation,  which  pass  the  winter  in  the  earth  as  larvse  and  pupae, 
to  reappear  as  perfect  insects  the  following  spring.  Thus,  there  are  two 
broods  each  season.  The  larv»  are  pale-green,  with  head,  tail,  and  feet 
black,  and  they  have  numerous  black  spots  regularly  arrangecl  around  the 
body.  The  female  insect  is  of  a  bright  honey-yellow  color,  with  black 
head;  the  male  has  a  black  thorax.  The  early  changes  from  the  larva 
state  must  be  extremely  rapid,  as  it  is  said  to  feed,  molt,  and  burrow  in 
the  ground,  all  within  a  period  of  eight  days. 

The  usual  remedy  recommended  for  the  destruction  of  this  saw-fly  is 
to  strew  slacked  lime  over  the  bushes  (destroying  both  leaves  and  fruit), 
but  Dr.  Mach,  of  Salern^  recommends  a  solution  of  a  pound  of  copper  to 
six  gallons  of  water,  sprmkled  over  the  bushes:  this  blackens  the  leaves, 
but  is  said  not  to  injure  them  permanently.  Oarbolate  of  lime  sprinkled 
over  the  plants  as  soon  as  the  worms  make  their  appearance  has  also 
been  recommended,  but  white  hellebore-root,  powdered,  dusted  over  the 
leaves  when  moist  with  dew  or  rain,  or  used  when  mixed  with  water,  and 
applied  either  through  the  rose  of  a  watering-can,  or  with  a  garden- 
syringe,  is  said  to  have  proved  an  effectual  remedy,  and  if  waSied  off 
aiterward,  before  u^ing  tiie  fruit,  has  hitherto  proved  to  be  perfectly 
harmless  to  mankind.  Ifematua  v^ntrioosui  is  said  to  be  attacked  by  a 
parasite  Brachypterus  (Crmtus)  mioropterus^  also  a  hymenopterus  insect 
The  larvsd  of  Nematus  trtUneatua  have  been  reported  as  destructive  to 
the  foliage  of  the  weeping-willow,  eating  all  the  leaf  except  the  inner 
mid-rib.  These  larvsd  have  twenty  feet  and  are  of  a  bright-green  color, 
palest  at  the  head  and  tail,  with  Ave  rows  of  black  dots  down  their  back, 
and  a  larger  row  of  black  dots  above  the  feet  They  are  generally  found 
with  their  bodies  bent  up  over  their  backs.  The  male  insects  are  said 
to  be  black  on  the  thorax.  Not  possessing  a  specimen  of  tbisspedes,  we 
have  flgured  Nematus  integer  (Fig.  8),  an  insect  of  the  same  £Eunily  found 
in  this  neighborhood. 

PHstiphora  grossulariWy  or  the  native  curran^worm  or  saw-fly  or  worm, 
differs  from  the  imported  8X>ecies  in  many  respects.  The  larva,  which  is 
0.50  in  length,  is  of  an  uniform  green  color,  without  the  black  dotting 
always  found  on  the  imported  species,  except  after  the  last  molt  j  it  also 
spins  its  cocoon  among  twigs  and  leaves  of  the  bushes  on  which  it  feeds, 
instead  of  going  into  the  eaith.  The  insects,  whidi  are  black,  appear 
about  two  wee&  afber  the  last  molt;  the  larvaa  are  pale-green  when 
young,  with  black  head,  but  when  mature  the  head  becomes  pale-yellow 
or  greenish  and  has  a  lateral  brownish  stripe.  The  same  remedies  are 
recommended  for  this  insect  as  have  been  mentioned  lor  tlie  foreign  cur- 
^an^wo^m.  Another  saw-fly,  PrisUphora  identidem^  has  been  reported 
as  very  injurious  to  the  foliage  of  the  cranberry.  The  lan'se,  when  first 
hatched,  are  of  a  light  or  pale  yellowish  green  color  and  grow  darker  by 
age ;  when  fully  grown  they  are  0.30  in  length  and  have  a  lighter  whitish- 
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ffreen  stripe  numing  above  from  head  to  tail.  The  cocoon  T^as  spun  in 
Jane,  among  the  rabbish  at  the  bottom  of  the  breeding-box,  and  the  in- 
sects appeared  in  June.  The  male  is  of  a  shiny-black  color.  The  same 
remedies  as  recommended  for  the  other  saw-flies  on  cnrrants,  &c.,  will  also 
apply  to  this  insect  Walsh  also  speaks  of  another  saw-fly,  Pristipliora 
sycophanta^  as  a  gnat  gall-fly  in  the  Cecidomyia  (or  gaU-gnat*  IHptera)^ 
inhabiting  the  willow. 

Lophyrus  ahietis  (Pig.  9),  or  the  saw-fly  of  the  pine,  has  been  reported 
as  injurious  to  the  foliage  or  needles  of  the  pine.  The  larvaB  are  grega- 
rious, many  of  them  being  found  in  company  together  feeding  on  the 
leaves  of  pitch-pine,  fir,  &c.  The  larv»  are  0.50  in  length,  and  are  of  a 
jMde,  dirty-gray  color,  yellowish  beneath  when  young,  but  become  alto- 
gether more  of  a  yellowish  color  when  more  mature. 

The  pupae  are  formed  in  small,  tough  cocoons,  spun  among  the  leaves. 
The  males  have  feathered  antennae,  and  are  black  above  but  brownish 
beneath;  the  females  are  yellowisn-brown  above,  with  a  short,  black 
8trii)e  on  each  side  of  the  thorax.  Some  of  the  flies  appeared  in  August, 
but  it  was  stated  that  probably  the  greater  number  remained  unchanged 
until  the  following  spring.  Showering  with  a  solution  of  carboHo  add, 
I)etroleum,  whale-oil  soap,  tobacco-water,  &c.,  has  been  recommended, 
and  Paris  green  or  hellebore  would  doubtless  destroy  multitudes  should 
they  become  very  numerous ;  the  Paris  green,  however,  might  injure 
cattle,  sheep,  &c.,  if  grazing  near  the  trees,  and  when  using  any  such 
deleterious  substances  workmen  should  always  keep  to  windward  so  as 
not  to  inhale  the  poisonous  dust  Other  insects  of  the  same  family  are 
rei)orted  as  injuring  the  pitch-pine^s  fohage,  such  as  Lophyrus  pinus-reg- 
edis  and  others,  while  Lophyrus  lecontei  is  said  to  prefer  the  Scotch  and 
Austrian  pines.  These  are  all  mentioned  in  Professor  Packard's  valuable 
work  (Guide  to  the  Study  of  Insects)^  a  work  which  ought  to  be  in  every 
agricmtural  library.  The  Austrian  pme  is  also  reported  to  be  injured  by 
a  species  of  Lyda^  a  kind  of  saw-fly,  the  larvae  of  which  form  a  silken  web 
filled  with  castings,  forming  a  mass  about  six  inches  in  diameter  among  the 
leaves.  These  larvae  have  no  abdominal  legs  like  the  other  saw-flies,  and 
only  six  pectoral  feet ;  they  are  likewise  distinguished  by  two  antennae-like 
apx)endages  to  the  head  and  two  sinular  appendages  to  the  hind  part  of  the 
body.  A  similar  insect  found  in  the  wild  cherry,  probably  Lyda  seroHna 
(Fig.  10),  a  young  specimen  of  which  is  figured  here  to  show  the  peculiarity 
of  the  form  of  this  worm,  and  the  insect  of  Lyda  abdominalis  (Fig.  11) 
is  figured  to  show  the  full-grown  fly.  A  sx)ecimen  of  Lyda  in  Europe  is 
des€t>yed  by  an  hymenopterous  insect,  Exetastes  fuLvipes  (Fig.  12).  The 
genus  Cephusj  in  Westwood,  serves  equally  to  connect  the  Tenthredinidas 
with  the  next  family  Uroceridoe.  Cephua  pygntceus  (Fig.  13)  of  Europe 
is  said  to  reside  in  tlie  interior  of  the  stems  of  wheat,  and  occasionally 
commits  much  injury  to  the  plants.  It  is  figured  and  mentioned  here,  as 
either  it  or  an  aUied  species  may  yet  be  discovered  here.  Cephus  bimor 
(mlatusj  Say  (Fig.  14),  is  found  here,  but  its  habits  have  not  yet  been  de- 
scribea.  The  family  of  the  Urocertdce  are  popularly  known  by  the  com- 
mon name  of  "homtails,''  from  the  pronunent  horn-like  process  on  the 
end  of  the  abdomen  of  the  male ;  the  ovipositor  of  the  female  is  attached 
to  the  middle  of  the  abdomen.  Some  of  these  insects  are  of  large  size ; 
tlie  larvae  are  cylindrical,  fleshy  grubs,  feeding  on  wood  in  holes,  or  burrow ; 
the  pupae  are  formed  in  their  burrows  in  thin  cocoons  formed  of  silk  min- 
gled with  refuse  gnawings  of  wood  and  sawdust  The  insect  of  Urocerus 
aUricomis  (Fig.  15)  is  black  with  the  end  of  the  antennae  white,  and  the 
legs  are  black  and  white.  The  insect  is  about  one  inch  in  length,  and  it 
h^  been  taken  on  pine  trees  in  July.    An  allied  insect,  Urocerus  nigri- 

Digitized  by  VjUUV  IC 


94  REPORT  OF  THE   COMMISSIONER    OF  AQRICULTURfi. 

eonUa  (Fig.  16),  is  rather  common  in  8<mie  localities ;  it,  however,  has  black 
antennae ;  the  head,  thorax,  and  part  of  the  abdomen  are  black,  but  the 
hinder  part  of  the  abdomen  and  legs  axe  reddish-clay  color.  The  fly  itself 
is  nearly  an  inch  in  length,  and  the  wings  are  somewhat  smoky.  Urooe- 
rusjuvencus  of  !^urope  is  said  to  attack  firs,  and  has  been  reported  to  do 
much  iojury  to  the  trees.  The  insect  of  Xyjphidria  obtains  its  namefix)m 
its  sword-like  ovipositor.  Xyphidria  (Ubicomis  (Pig.  17),  or  the  white- 
homed  XyphidrioM,  is  fonnd  on  trees  of  soft  wood  in  Angoist  in  Massachu- 
setts.  The  larvae  are  reported  to  bore  into  trees  in  a  somewhat  dmilar 
manner  to  the  Uroceridce.  In  the  perfect  insect  of  Xffphidria  the  pro- 
thorax  is  elongated  into  a  neck.  The  insect  is  about  0.60  to  0.75  in  length, 
with  black  h^d  and  a  narrow  white  mark  around  the  eyes ;  the  body  is 
also  black,  with  five  or  six  white  spots  on  each  side  of  the  abdomen. 
The  female  of  Tremex  {Sirex)  columbaj  or  the  "pigeon  tremex,''  bores 
holes  by  means  of  her  ovipositor  in  the  wood  of  elm,  pear,  butternut,  &c, 
in  which  she  deposits  her  egg.  The  larvae  are  yellowish,  about  an  inch 
in  length,  and  feed  upon  the  wood.  These  insects  when  in  the  larva- 
state  are  frequently  destroyed  by  large  Ichnewmon  flies,  having  very  long 
hair-like  ovipositors  and  appendages.  These  insects  are  called  Khyssa 
Itmator  and  atrata^  and  use  their  ovipositors  to  bore  into  the  burrows 
made  by  the  pigeon  trimex  to  deposit  their  eggs  in  the  larvae,  where 
they  feed  upon  tiie  juices  of  tiie  Tremex  grub.  Frequently,  however,  the 
Tremex  gets  its  ovipositor  so  far  iuto  the  wood  that  it  cannot  withdraw 
it,  and  the  insect  perishes  fastened  to  the  tree-trunk.  We  have  an  ex- 
ample of  this  in  the  museum,  where  the  dead  insect  \a  fastened  to  a  piece 
of  elm  wood  by  its  undrawn  ovipositor.  The  Ichneumon  itself  also  has 
frequently  been  found  in  the  sai^e  position,  dead,  where  it  has  been  in- 
serting its  ovipositor  in  the  larvae  of  the  Tremex  and  was  unable  to  with- 
draw it  0rys8u$  kcemorrhoidaliSj  or  the  red-tailed  OryssuSy  is  mentioned 
by  Harris.  The  larvae)  bore  into  tiie  wood  of  the  wiUow.  The  insect  is 
0.60  in  length,  rough  before,  but  smooth  behind.  The  last  three  seg. 
ments  of  the  body  are  blood-red,  hence  its  name.  The  wings  are  clear 
and  transparent,  with  a  smoky,  broad  transverse  band  beyond  the  middle 
of  the  first  pair. 

Oryseus  maurus  \a  a  very  similar  insect,  but  is  of  a  dark  or  black  color, 
with  white  on  the  legs  and  antennae  like  0.  hwmorrhaidaUs.  Kot  having 
either  of  these  insects  in  our  collection  we  have  figured  another  Eunq)ean 
species,  Oryssua  camatus  (Fig.  18),  from  WestwcKKL 

Insects  of  the  family  of  the  CynipidcBj  with  a  few  exceptions  (hereafter 
named),  puncture  the  leaves,  limbs,  young  stems^  and  roots  of  various 
plants  and  trees  with  their  curiously  formed  ovipositors  and  insert  an  egg 
in  the  wound,  together  with  a  peculiar  irritating  fluid,  which  causes  tiie 
production  of  tumors  or  galls  of  various  sizes,  shapes,  and  colors,  many 
of  the  galls  on  our  native  oaks  resembling  red  or  white  currants,  small 
apples,  or  peaches.  The  interior  of  many  of  these  galls  is  of  a  solid 
substance  which  furnishes  the  food  of  tiie  young  grub  when  hatdied. 
These  grubs  live  in  cavities  in  the  center  of  these  galls,  where  they  change 
into  pup®,  and,  when  fully  matured,  eat  their  way  out  into  the  open  aii 
as  perfect  flics.  Others,  however,  eat  their  way  out  of  the  hardened  and 
indurated  gaUs  as  larvce  and  change  into  pupse  on  or  in  the  earth,  and 
then  make  their  final  change  as  flies.  One  of  our  largest  and  most  re- 
markablo  galls  is  made  by  a  small  fly,  Oynips  coniluens  (Fie.  19)  This 
gall  is  of  lar^e  size  and  rounded  form,  somewhat  like  a  smaJl  apple,  but 
without  the  depressions  for  stem  and  oelyx:  it  is  sometimes  two  inches 
ia  diameter,  green  and  pulpy  at  first,  but  wnen  ripe  has  a  hard  grayish- 
brown  thin  shell,  with  an  interior  like  sponge,  and  a  woody  cocoon  or 
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ceQ  In  the  mlddlo  where  the  larv®  and  pupa  reside.  One  of  the  Azores 
represents  the  gall  as  young,  the  other  the  gall  as  old  and  cut-open  to 
show  the  cell  in  the  middle,  and  the  next  of  a  rose-cntting  bee  which  is 
frequently  found  in  such  situations  in  Maryland.  There  are  sometimes 
two  broods  in  one  season.  Cynips  bkolor  (Fig.  20)  is  a  smaU  black  saxd 
red  gall-fly,  which  forms  a  mossy  or  hairy  reddish  gall  on  rose-bushes, 
the  outside  of  which  appears  as  if  covered  with  a  velvety  red  moss.  This 
gall  is  sometimes  known  by  the  name  of  "Bedeguar,"  and  was  formerly 
used  for  medicinal  purposes.  When  on  the  subject  of  the  gall-flies,  it 
might  be  well  to  maition  that  the  gall  of  commerce  is  formed  by  a  gall-fly 
and  comes  to  us  in  the  form  of  smaU  round  balls  of  a  dark  color,  varying 
in  size.  These  galls  are  produced  by  a  small  gall-fly,  Cynips  guercifolia 
(Diplolepis)  gallw  tinetoruB  of  QeoScy.  The  gall-fly  pierces  the  shoot  or 
young  boughs  of  a  small  oak  and  deposits  an  egg  in  the  wound.  The  larva 
growing  within  the  gall  or  excrescence  lives  in  an  oval  cell  in  the  middle 
of  the  gall^  changing  into  a  pupa  in  this  cell,  and  finally  emerges  into 
the  open  air  from  a  hole  gnawed  through  its  covering  by  the  insect  itself. 
Those  galls  are  most  vaJued  that  ai^  without  holes;  those  which  have 
been  perforated  by  the  insect  are  less  valued,  are  gathered  later,  and 
are  called  white  galls.  Galls  are  imported  principally  from  Sm3rnia  and 
Aleppo;  they  are  used  in  coloring  black,  and  form  one  of  the  principal  in- 
gredients in  making  ink.  In  1850  upwards  of  two  hundred  and  seventy 
Ums  of  oak-gall  were  brought  to  the  British  market,  and  most  probably 
many  of  our  native  gaUs  might  be  profitably  used  for  dyeing  and  making 
ink.  Osten  Sacken  says  that  if  the  same  gall-fly  attacks  different  oaks 
may  it  not  in  some  cases  produce  different  ^lls,  and  mentions  two  varie- 
ties of  galls  on  different  species  of  oak  producing  gall-flies  almost  identi- 
cal in  shape,  form,  and  color.  The  rose  is  also  attacked  by  another  gall- 
fly, Cynips  (Ehodites)  dichlocerm  (Fig.  21)^  the  insect  of  which  produces  a 
pnckly  irregular  swelling  on  the  stem;  it  is,  however,  said  to  be  destroyed 
by  a  dialcid  parasite  hymenopterous  insect,  CcUUnume  chrysochrocu 

Gall-flies  belonging  to  the  genus  BhodUes  are  found  on  the  rose-busheau 
and  Osten  Sacken  enumerates  eight  galls  made  by  Cynipidce  on  the  dif- 
ferent rose-bushes  of  this  country.  If  these  rose-^dls  should  increase  to 
such  lui  extent  as  to  beeome  injurious  to  the  plants,  they  can  readily  be 
cut  off  and  burned  as  soon  as  they  appear  on  the  bushes;  but  when  so 
numerous  as  they  appear  on  the  oaks,  it  would  be  almost  impossible  to 
destroy  them  unless  they  should  be  gathered  and  some  use  found  for 
them.  Biarrhiza  is  a  wingless  species  of  Cynips^  which  probably  forms 
galls  on  the  roots  of  oak.  Biarrhiza  niger  of  Fitch  is  very  small,  being 
.008  in  length  and  of  a  black  color. 

Figites  is  said  by  Westwood  to  be  parasitical  upon  the  larva  of  a  Syr- 
phuSy  or  two- winged  fly,  in  Europe,  and  another  of  these  insects  is  said 
to  destroy  the  insects  mat  ii\jure  the  olive.  The  insects  of  the  genus 
Fi{tites  are  concluded  to  be  true  internal  parasites,  and  the  males  have 
feathered  ant^anas.  One  of  them  is  said  to  be  parasitic  in  the  larva  of 
Saroopliagay  a  flesh-fl^.  Allotria  victries  of  Europe,  another  allied  insect, 
is  also  parasitic,  havmg  been  detected  in  the  act  of  laying  its  eggs  in  the 
body  of  a  rose-plant  louse,  or  Aphis. 

In  this  family,  Cynipidos  (West),  will  be  found  a  very  singularly  formed 
insect,  Ibaiiaj  tiie  abdomen  of  which  is  very  much  compressed  and  shaped 
like  a  saber ;  the  hind  legs  are  disproportionately  long.  It  was  very  rare^ 
only  two  species  of  this  genus  having  been  mentioned  by  Westwood  in 
Europe.  He^however,  speaks  of  a  third  species  frdm  Georgia  which  may 
probably  be  ibaUa  maoulipemie  (Fig.  2^),  and  which  was  said  to  be  frt>m 
the  United  States. 
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Some  of  the  femfly  of  the  Evanidm  are  very  singularly  formed^  the 
head  b^g  of  the  usual  size,  the  thorax  is  very  large  and  thick,  while 
the  abdomen  is  exceedingly  small  and  insignificant,  being  very  short  and 
compressed.  They  are  said  to  be  parasitic,  living  in  the  eg^  of  cock- 
roaches. We  have  figured  JEvania  appendigaater  (Fig.  23),  which  is  men- 
tioned by  Westwood  as  feeding  on  cockroaches. 

Packard  has  taken  both  pupa  and  insect  of  Evania  Icevigata  from  the 
eggs  of  a  cockroach,  thus  proving  what  Westwood  had  previously  stated. 
Fcmtia  jaculatorj  of  JSurope,  infests  the  nests  of  a  si)ecies  of  CrdbOy  laying 
its  eggs  in  the  larvae.  The  insect  figured  below  as  Fcsnus  irrUator 
(Fig.  24)  was  sent  by  a  noted  entomologist,  and  therefore  has  been 
ngmred  as  giving  some  idea  of  the  figure  and  form  of  the  genus  Fcenus. 
F.jaculator^  of  Europe,  deposits  its  eggs  in  the  Crdbranidas. 

The  female  of  Pelecinua  polycerator  (Fig.  25)  is  a  very  singularly  formed 
insect,  the  body  being  extremely  elongated  and  thin;  hence  its  common 
name  of  needle  Ichneumon.  The  abdomen  is  very  much  attenuated,  black, 
and  is  usually  carried  in  a  curved  form.  The  male  is  extremely  rare,  ana 
its  abdomen  is  said  to  be  short  and  clavate;  it  is  not  definitely  known 
upon  what  the  insect  feeds,  although  the  female  is  tolerably  abundant  in 
Maryland.  Aulacades  of  Cresson  is  said  to  form  a  close  connecting-link 
between  the  minute  Ichneumon  and  the  Evanidas.  A.  nigriventnis  is  fig- 
ured in  Packard. 

Ichneumon  larvse  are  parasitical  in  the  bodies  of  caterpillars  and  other 
insects,  where  their  grubs  feed  in  the  bodies  of  other  larv»  or  pupsB, 
consuming  the  fatty  matter  and  eventually  killing  their  hosts.  The  larv» 
of  the  Ichneumon  flies  are  soft,  Ibotless  grubs.  The  eggs  are  laid  either 
in  or  on  the  insects  they  infest,  and  when  hatched  penetrate  into  the 
interior,  where,  as  before  stated,  they  feed  ujwn  the  fatty  substance  only, 
and  carefully  avoid  the  vital  parts  until  the  grubs  are  nearly  fully  grown. 
The  caterpillar  or  larva  injured  at  first  shows  no  sign  of  its  internal 
parasite,  but  appears  in  perfect  health,  eating  and  moving  about  as  usual, 
until  later,  when  it  appears  lifeless,  and  dies,  either  in  the  larva  or  pupa 
state.  The  pupa  of  the  Ichneumon  fly  sometimes  is  formed  in  the  earth, 
in  cocoon,  in  the  body  of  the  injured  pupa  itself,  and  eats  its  way-out  ok 
the  outer  hardened  skin  as  a  perfect  Ichneumon  fly.  The  ovipositor  of  the 
female  insect  is  frequently  very  long  and  bridle-shaped,  protected  by  a 
sheath,  in  order  to  be  enabled  to  thrust  their  eggs  into  the  holes  or  chinks 
where  their  victims  hide. 

Ichneumon  ButuraXis  (Fig.  26)  is  said  to  destroy  the  army-worm,  Leur 
cania  unipuncta.  Even  beetles  and  the  other  orders  of  insects  do  not 
escape  fix)m  the  Ichneumon  flies,  and  the  whole  family  of  the  Ich/neunum- 
idee  may  be  counted  as  among  the  best  friends  of  the  horticulturist  and 
farmer. 

We  have  figured  Ichn^vmon  grandis  (Fig.  27)  as  a  large  and  well 
developed  species  that  was  taken  in  Maryland.  Trogus  exesorim  (Fig. 
28),  another  Ichneumon  fly,  is  a  very  common  si)ecies,  and  feeds  in  the 
caterpillar  of  PapiMo  asteriasj  the  black  and  yellow  "swallow-tailed'^  but- 
ter fly,  so  common  in  our  gardens,  the  caterpillar  of  which,  under  the 
name  of  the  parsley  or  celery  worm,  does  so  much  injury  to  almost  all 
the  cruciferous  plants,  such  as  parsnip,  fennel,  dill,  &c  'fhe  caterpillars 
of  these  worms  are  green,  bounded  wiui  black  ana  spotted  with  orange 
dots.  These  Ichneumon  flies  must  be  very  useful,  as  they  destroy  multi- 
tudes of  these  noxious  atfd  disagreeable-smelling  caterpillars.  The  insect 
of  Trogus  exesorius  is  of  a  clay  color,  having  clouded,  dark-colored  wings. 
Cryptus  compwnctor^  of  Europe,  deposits  her  eggs  in  the  pup»  of  butterflies, 
according  to  Westwood.    Cryptus  inquisitor  (Fig.  29)  destroys  the  Thyri- 
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its  caaeB  or  hangmg  nests  on  t^e  cedars  in  the  Smithsonian  grounds. 
Thrmdmum  has  its  legs  and  antennse  somewhat  thickened  and  simple: 
the  aodcMnen  is  petiolated.  and  the  ovipositor  is  exserted  and  somewhat 
kmg.  Dr.  Fitch  states  tnat  Ave  of  these  lary®  came  out  of  a  cocoon 
made  l^  Tol^  (Planaaa)  UmoiSj  or  the  moth  of  the  laich-cheater,  each 
of  them  havmg  gnawed  a  round  hole  through  its  cocoon.  HemiteleSj 
a  small  Itkneumon  fly,  is  recorded  as  having  oeen  raised  Aom  eggs  of 
OUiioeampa  americanaj  or  the  lackey  caterpillar  of  Harris.  They  are 
also  said  to  be  parasitio  in  spiders^  nests^  in  Europe,  and  Batzeburg  gives 
a  list  of  fourteen  ichneumons  parasites  m  spiders;  he  also  says  tm^t  He- 
wtUde$  fkhripcB  (Fig.  30),  of  Europe,  is  parasitio  in  Miorogaster  nenumim 
of  Europe,  which  is  also  a  very  minute  hymenopterous  insect  like  itsell 
PcnrnaekuB  mmimusj  of  Walsh,  is  also  a  very  small  insect.  It  is  said  to 
be  iqsterous.  or  wingless,  and  has  been  reported  destroying  Luocmia  imi- 
jNnieta,  or  the  Western  army- worm  or  catcorpillar.  When  about  to  change 
into  the  chryssdis  they  eat  small  holeS*  through  the  skin  of  their  victin^ 
out  of  "Miich  they  emerge  and  spin  small  cocoons  on  the  sides  of  the 
dying  catei^illar&  These  are  Cfymmetrically  arranged  side  by  side  and 
enveloped  in  a  floss.  Pezamachui  agilia  (Fig.  31),  of  Europe,  as  figured 
below  from  Batzeburg,  is  given,  so  that  our  readers  may  form  some  idea 
of  the  size  and  form  of  these  insects. 

Bkg99a  {Fin^la)  JmuUor  (Fig.  32)  is  so  called  from^the  crescent-Uke 
mads  across  the  body.  The  ovipositor  of  the  female  is  extraordinarily 
kmg  and  brisUe-formed,  and  when  the  insect  is  depositing  its  egg  is  bent 
downward  so  that  its  point  touches  the  desired  Q)ot.  The  two  sheaths 
of  the  ovipositor  do  not  enter  the  tree,  but  pass  down  each  side  of  the 
cv^ositor  to  give  it  strength^  and  are  held  in  position  and  stiffened  by 
the  hinder  thighs,  through  which  they  pass.  In  this  way  the  ovipositor 
is  8cm:ietinies  passed  four  or  five  inches  iuto  the  solid  wood,  and  some- 
times becomes  so  firmly  fastened  to  the  tree  that  the  insect  cannot  with- 
draw its  ovipositor,  but  dies  with  it  fast  in  the  wood.  The  male  Bhy$sa 
(PNspIa)  iMMtar  (Fig.  33)  is  entirely  different  from  the  female  in  size  and 
ihape,  being  much  shorter-bodied  yet  more  slender  in  form.  These 
insects  ^re  parasitic  iu  habits,  and  feed  as  larva  upon  the  larvse  of  the 
pigeon  Tremex  or  other  wood-boring  insects. 

JStesM  (Pimpla)  atrata  resembles  B.  IwuUor  in  form  and  habits,  but  is 
of  a  cUu^  or  black  color,  with  clouded  wines.  FimplapedaUs  (Fig.  34)  of 
desson  is  x>arasitio  on  Olkiocampa  (lepidoptera) ;  its  ovipositor  is  half 
Oe  length  of  its  abdomen.  Uxetastesfidrnpea  (Fig.  35)  of  Europe  is  said 
by  Batzeburg  to  be  parasitio  in  a  LydOj  a  hymenopterous  insect  men- 
tkmed  in  a  former  i>art  of  this  report.  In  Ophion  the  antenn»  are  as 
kng  as  the  body,  the  abdomen  is  compressed,  and  the  insects  arc  gener- 
ally of  a  honey-yellow  color.  The  female  of  Ophion  macrurwn  (Fig.  36) 
it  reported  to  lay  her  eggs  on  the  skin  of  the  caterpillar  of  Telca  {AUacus) 
ftl/^iemMSj  one  of  our  hrgest  moths,  and  the  larvsB  or  grubs  hatched 
these  feed  upon  the  fotty  portions  of  the  worm,  avoiding  the  vital 
\  until  the  last,  when  the  infested  caterpillar  has  spun  its  cocoon, 
t  I>arasitic  larva  then  attacks  the  rest  of  it,  and  eventually  lolls  it,  when 
it  leaves  its  dead  victim  and  spins  an  oval  dark-brown  case  or  cocoon  iu 
wUdi  it  changes  into  a  pupa  and  eats  its  way  out  in  the  following  spring. 

1S»  larvte  of  another  parasite,  OplUan  MKiieatu8  (Fig.  37).  destroys 
tjfttommta  virgmicaj  a  medium-sized  white  moth  or  miller,  with  ulack  dots 
mt  ite  wings,  while  0.  purgata^  very  convmon  in  Maryland,  is  destructive 
t»  Lmeama  unipuncta^  or  an  army-worm  feeding  on  grass,  grain,  &c 

Foriam  eanotrachehj  or  the  curculio  parasite  of  Eiley,  is  reported  as 
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Aee^st&ymg  ih»  phim  weeivil,  or  coTeafio^  ConoiraeMus  nenwphar^ «  saaU 
beetie  very  Injoriacts  to  tm  pIxeebl  and  o^er  Anuts.  Tkut  larvs&  deirtiosF 
tJie  grabB  of  tiiisdcfitsractiTe  beetle,  llie  cocoon  is  said  to  be  mGEejdlew 
than  tittat  of  ^{fdtphus  ewrcidiom^  aaotlier  bymenc^ytaroiis  paraaite  to  be 
described  hereafter  as  destroying  the  plmn-corcalia  I&e  perfect  fly 
cf  the  Forinon  is  reported  not  to  appear  in  the  winged  state  imtS  tbe 
following  spring.  The  insect  is  from  a28  to  0.32  in  alar  ezpanse,  uid 
(U8  to  0.22  in  length  of  body;  the  head  is  b)aek>  the  abd^nnen  ntfoas,  the 
pedoncle  black,  and  the  legs  are  palo  yellowish.  SigalphMS  cureMomi^, 
aisoUker  small  ichneummi  or  parasitic  jbor-winged  fly,  is  reporled  to  be 
ateo  a^rueparamte  on  the  plmn-cnreiilio*  This  &seet  is  somewhat  allied 
to  Brae&n.  The  larvae,  after  destroying  the  larve  or  grubs  of  the  carou- 
Ho,  indoses  itself  in  a  small,  tohgh,  yellowish  coeoon  of  silk,  in  which  it 
ch»iges  into  a  pnpa,  and  abont  the  time  t^e  true  eureolio  should  sq[qaettr 
the  insect  gnaws  a  hole  throngh  its  cocoon,  and  appears  as  a  siKaU  fbisr- 
winged  l^ack  Sy.  Mr.  BUey  estimated  oneyearthat  tiuree-faarthi^of  tfas 
early-developed  cnrcolio  larvse  w&e  destroyed  by  this  parasite  in  tbs 
neighborhood  of  Saint  Lonis.  The  insect  is  also  r^xnrted  to  at^ac^  tiie 
small  plmn-moths.  The  female  dy  is  0.15  to  0l16  in  length,  and  in  abur 
expanse  0.30.  The  insect  is  black  in  color;  the  legs  are  pale  and  rofbos, 
with  the  npper  part  of  the  til^as  and  tarsi  dnsky.  Asmall  parositzo  fear- 
winged  fly,  Bracon  palpebrator  (Fig.  38),  is  mentioned  by  Batseburg  as 
destroying  the  CuretUio  notatus  of  Enix^)e^  and  a  small  fly  witli  black 
head  and  l&orax,  red  abdomen  and  dooded  wings,  and  three  long  setB 
or  bristles  at  the  end  of  its  abdomesi  as  ovipositor  and  appendaifOB. 
Lampro^oma  americana  (Fig.  39)  was  taken  abimdantly  on  wood-piles  in 
WaAington,  where  they  were  bnsily  employed  in  deporting  their  eggs 
in  passages  Wed  by  other  wood-eating  insects. 

Another  very  onall  fonr-winged  fly,  allied  to  Bracen  (fig.  40),  was 
hatched  out  of  small  parchment-like  cocoons  fitting  into  the  pamages 
made  by  other  wood-boring  insects^  and  spnn  in  the  slanler  galteries 
where  the  rightful  tenants  had  previoasly  been  destroyed. 

Bogas  dififars  from  Bracon  in  having  the  three  first  abdcHninal  rings 
long,  forming  a  sl^ider  petioUy  according  to  Mr.'  Packard,  tmt  as  we 
possess  no  specimen  the  figure  cannot  be  giv^a  here.  Microsaster  and 
its  allies  contain  four-wmged  parasitic  flies,  very  beneficial  to  the  farmer, 
as  they  destroy  myriads  of  other  noxious  insects.  Mieragaaier  n^kop- 
tends  is  reported  as  parasitic  in  a  nephoptcaryx,  a  lepidopterous  insect  or 
moth,  but  it  is  found  also  in  the  cells  of  humble  bees.  Another  Micro- 
gaster  has  been  found  in  the  caterpillar  eS  Ckcgroeampa  {Spkinai)  pampi- 
Tkrtno?,  the  hog-caterpillar  of  the  grape-vine  j  {mother  destroys  the  larv» 
of  the  army-worm,  of  butterflies,  moths,  and  oven  spiders  themselves. 
Mierogaster  corufreffota  (Fig.  41)  destroys  the  caterpillar  of  the  potato, 
tomato,  and  tobacco  worms — MacrosUa  (^Mnx)  qui$^quemaculata  ana 
Ckvrolhuu  The  minute  dark-colored,  almost  black,  female  fly  first  punc- 
tures the  skin  of  tiiese  cat^pillars  in  many  places  and  deposiia  her 
eggs  in  these  punctures.  The  small  fbotless  grubs  liatched  from  their 
eggs  feed  upon  the  internal  fatty  substances  of  the  caterpillars  until  they 
attain  foil  growth,  when  they  eat  their  way  out  of  the  skin  and  form 
small,  oval,  white  egg-like  cocoons  on  the  outside  and  fastened  to  the 
dying  tobacco-worm.  The  pwfect  flies  appear  in  a  few  weeks,  and  some- 
tnnes  much  earher,  especially  in  hot  summer  weather.  Many  caterpillars 
are  frequently  seen  almost  perfectly  covered  with  these  small  egg-like 
cocoons,  and  attract  much  attention.  When  caterpillars  are  found  tiius 
infested  with  egg-like  cocoons  th^  should  not  be  killed  but  cwnefoUy 
preserved,  as,  if  protected,  they  will  produce  himdreds  of  tiiese  flies  which 
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destroy  himdxeds  of  fb6  eatorpillars  feeding  on  p^^toes^  tomatoes^  and 
tobaoeo.  The  figure  given  h&xk  represents  only  a  veiy  small  tobacco- 
vwB,  as  a  f  aU-sized  figoro  would  t(me  np  too  muck  space  and  would  be 
no  better  than  a  ^nailer  caterpillar. 

Aly»ia  rubkeps  (Fig.  42)  of  Eurq^e  is  mentioned  by  Katzebur^  aa  being 
puuitic  in  the  body  of  a  smaU  beetle  Magdalwfy  while  Fraon  ^ibuinmj^k 
is  mentioned  by  Tiber  as  preymg  on  the  aphis  or  plant-louse  of  the  high- 
bosh  cranben^'.  Tins  insect  is  only  0.15  in  alar  expanse;  it  ia  black  in 
color,  and  h^  a  short  abdominal  i)edicel;  the  anterior  legsi  aie  of  a  wax 
yeOowy  and  the  wings  are  hyaline. 

Tridje^  is  also  mentioned  by  Fitch  as  destroying  phuxt-lico  on  t^e 
wiUov^  X^^plar,  cherry,  and  other  trees*  The  Aphidius  or  Imox^s  of  the 
dieny  is  menti<med  as  having  a  somewhat  singular  habit ;  the  larvso, 
after  devouring  the  intmor  of  the  body  of  tiie  aphis,  spins  a  thin  cocoon 
between  the  dead  body  aud  the  leal  The  insect  is  only  0.07  in  lengtii, 
and  ^asmteiimn  are  almost  as  long  as  the  body ;  the  insect  is  black;  the 
palpi  and  legs  ore  pale  yellow-brown. 

A  parasitic  insect  attanks  the  Hipj^odmm  (CocdneMa)  maculaia  fFig. 
43)  or  spotted  lady-bird  in  a  very  similar  manner,  and  was  taken  iu  Main- 
land. The  larvse  of  Apkidma  also  destroy  plant-lLce  (Aphides.)  The  ler 
fflsate  dy  deposits  a  single  egg,  by  means  m  her  ovipositor,  in  a  plant- 
kHise  whexe  the  larva  or  grub  when  hatched  devours  the  interior  of  the 
isseet ;  the  papa  is  £brmed  in  the  hollow  shell  or  hardened  skin,  and,  when 
ready  to  diange,  the  p^ect  four- winged  minute  fly  emerges  out  of  a  round 
bale  gnawed  taroa^  the  8kin.«and  which  sometimes  resembles  a  circular 
hd  or  trap-door.  The  plant-lice  attacked  by  these  parasites  are  readUy 
known  by  their  swollen  form  and  brown  or  darker  appearance.  When  a 
]daat-]oQse  has  been  stung  by  the  parasite,  it  is  said  to  leave  the  rest  of 
the  enywd^  swell,  and  &i  its  daws  in  the  leafl.  It  eventually  dries  up, 
wiHk  the  skin  very  much  swollen  and  the  living  parasite  within  its  hollow 
bo4y. 

ApUditi$  triHeaphis  (Fig.  44)  destroys  the  planMice  on  the  wheat. 
A.  «7«u9  attacks  Uie  oat-apMs  of  Europe,  and  in  short  almost  all  plants 
attaefeed  by  plant-Uee  have  their  peculiar  parasitic  small  aphidisms,  or 
otihor  Sy  or  insect,  to  destroy  them  and  thus  preserve  the  crops,  whidi 
woeld  ot^ierwise  be  totally  mined  by  the  plant-lice,  which  multiply  so 
rapidly,  as  witness  the  lice  on  hops,  cabbage,  fruii  trees,  and  almost 
ertei;  c^er  vegetable  productioxu 

Apk£hnnn  (Fig.  45)  is  a  small  pan^itio  fly,  which  was  found  destroyis^ 
Cl>yi«fifl,  a  neuropt^'ous  msect,  which  was  bred  in  Maxyland  and  formed 
a  eoeoon  on  a  small  shrub. 

(9ba£m  (ApkeUnm)  mfftilaspk  is  mentioned  by  Le  Baron  as  destroying 
te  apfde  Dark-loose.  In  Europe  a  Olialcis  is  reported  by  Westwood  to 
hayanatio  in  the  eggs  of  the  iiantis  or  rear-horse.  Another  destroys 
*B  ^gs  of  (Edipoda  Carolina^  a  species  of  grasshopper.  Three  species 
bv  their  eggs  in  the  body  of  the  caterpillar  of  Geratina  (lepidoptera),  and 
_    firom  the  larva  and  [ppa  skin  often  in  great  numbers.    Accord- 

f  to  I>r.  Packard,  another  msect  of  this  genua  destroys  the  Cecidomyia^ 
mgust  of  the  cranberry,  and  Ohalds  r7uiria  is  parasitic  on  Telea  polyphe- 
mm  and  PUOywmia  ceeropia.  These  insects  are  very  numerous,  forty- 
wmtm  having  been  taken  out  of  a  cocoon  of  a  FolypheinttSj  of  which  twenty- 
Ana  were  females. 

alki/nms  is  reported  to  destroy  Pezomachns^  a  smaU  parasitic 

^ed  ny,  before  mentioned,  and  which  itself  is  said  to  destroy 

'imipuncta^  or  the  army-worm,  and  another  unnamed  species  is 

to  prey  oa  Ichneumon  unifasdatoritiSj  which  destroys  Acromyota 
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ohlinitaj  a  moth  or  miller.  These  flies  are  said  by  Mr.  BQey  to  be  veiy 
minute  and  of  a  steel  blue  color,  with  honey  yellow  legs,  and  to  issue  in 
great  numbers  throagh  very  minnte  holes  in  the  caterpillars^  skins.  These 
mcts  prove  that  many  of  the  parasites  preying  upon  insects  are  them<> 
selves  preyed  upon  by  other  insects  as  ravenous  as  themselves. 

Ohalois  flavipes  (Fig  46)  is  a  small  insect,  black  in  color,  of  a  rather 
stout  form,  and  having  vcoy  swollen  hind  black  thighs,  with  a  yellow 
mark  near  the  knee.  Some  of  these  are  capable  of  springing  like  fleas 
when  disturbed. 

Hwrytoma  {Isosoma)  hordei  (Fig.  47)  the  joint-worm,  or  barley-straw 
insect,  is  sometimes  exceedingly  destructive  to  the  crops  of  wheat,  bac> 
ley,  &C.,  the  losses  sometimes  amounting  to  two-thirds  of  the  whole  crop. 
It  was  very  destructive  in  Virginia  se^^ral  years  ago,  but  we  have  not 
received  many  complaints  about  its  ravages  lately.  The  injury  to  the 
plants  is  caused  by  the  abstraction  of  the  sap  from  the  ear,  in  order  to 
form  the  swelling  or  gall,  and^  by  the  large  amoimt  of  sap  consumed  by 
the  larva,  causing  the  deformity  in  the  stem. 

The  larvie  of  this  insect  reside  in  woody  swellings  or  galls  in  the  bar* 
ley  or  wheat  straw;  the  tumor  or  gall  being  generally  foimd  in  a  ^oint, 
or  very  near  it,  gives  the  insect  the  local  name  of  joint-worm.  This  irreg- 
ular swelling  or  collection  oiSknots  contains  sev^:^  small  cells,  varying 
from  six  to  ten  in  number,  each  containing  a  single  grub  or  larva.  In  a 
short  time,  when  the  larva  has  consumed  all  the  sap  it  requires  sa  food, 
the  pupa  is  formed  in  the  same  ceU  and  eventually  the  perfect  insect 
gnaws  its  way  out  of  the  swelling  and  emerges  as  a  minute  black  fly  to 
deposit  its  eg^  in  other  plants.  This  occurs  in  February,  March^  or 
May,  in  Virginia. 

^e  larva  is  about  one-eighth  of  an  inch  in  length,  of  a  paje-yellow 
color,  and  heavy  dark-brown  jaws.  The  fly  is  about  0.12  or  0JL3  in 
lengm,  of  a  black  color  with  a  smooth  hind  body;  the  thighs,  shanks, 
and  claw  joints  are  blackish,  while  the  knees  and  other  joints  are  pale 
yeUow.  Mr.  Walsh  once  thought  that  this  ii\jury  to  the  crops  wsa  caused 
by  a  gall-gnat,  two-winged  fly  {Oeoidomyia)^  and  that  the  insect  now 
known  as  the  joint-worm  was  merely  a  parasitic  fly  that  destroyed  tilie 
cecidomyia.  To  this,  however,  we  must  say  that  although  hundreds  of 
stalks  were  closely  examined  we  never  found  a  cecidomyia  larva,  pupa, 
or  insect  remains  in  the  knotty  swellings  containing  the  Isosoma. 

It  is  true  other  insects  were  discovered,  such  aa  Semiotellusy  but  these 
proved  to  be  parasites  of  the  J.  hordei  itself.  It  is.  however,  true  t^t 
the  genus  Etirytoma  (or  Isostma)  contains  generally  parasitic  insects, 
Mr.  Walsh  enumerating  Ave  species  alone  that  are  parasitic  in  twen^- 
four  different  galls.  JEurytornaftavipes^  or  the  yellow  barley-fly  of  Fitch| 
differs  merely  from  the  U.  hordei  by  having  yellow  legs  and  ant^mse, 
and  by  the  antennad  of  the  female  not  being  surrounded  by  whorls  of 
hairs. 

K  secaliSy  or  the  rye-joint  worm  which  is  named  the  Eye-joint  worm, 
differs  by  having  the  hind  pair  of  shanks  dull  yellow;  and  H.  fulvipes. 
which  also  differs  sUghtiy  in  several  minor  particulars,  are  enumeratea 
as  distinct  species ;  yet  may  not  these  apparent  differences  be  caused 
by  variety  of  food  or  habit  of  the  above-named  joint-worms,  as  their  habits 
are  almost  precisely  the  same  as  the  Virginia  species  JE.  hordei  f  These 
insects  are  very  subject  to  be  destroyed  by  small  parasitic  four-winged 
flies,  Semiotellusj  &c.  In  order  to  destroy  these  insects  it  has  been  rec- 
ommended to  bum  all  the  stubble  oft'  tiie  ground  before  the  following 
summer  or  as  soon  as  possible  after  the  harvest  is  in,  and  to  bum  all  the 
tailings  of  the  grain  and  the  refuse  straw  after  thrashing,  as  the  insect 
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does  not  appear  to  be  killed  by  frost  or  snow,  and  has  been  produced  abun- 
dantly from  straw  made  into  manure  by  being  rotted  in  the  stable  and 
then  thrown  on  the  manure-heap  and  exposed  all  winter. 

I$09oma  vitiSj  or  the  grape-S€^  maggot,  is  reported  as  destroying  the 
fruit  of  the  grape-vine.  Mr.  Saimders  states  that  this  insect  is  a£o  in 
Canada,  where  it  appears  from  the  middle  of  July  to  August,  and 
affected  the  Clinton  and  Delaware  grax^e.  The  female  insect  is  very 
small,  being  oidy  0.10  in  length  and  the  male  0.6;  they  are  of  a  black 
color,  with  pale  brown  and  black  legs.  The  eggs  are  deposited  on  the 
skin  of  the  grape.  The  larva  punctu^  it  and  works  its  way  to  the  mid- 
dle of  the  frui^  and  then  enters  the  seed  while  young  and  soft  and  eats 
its  interior:  the  larva  then  remains  in  the  seed  and  changes  into  thei>er- 
fect  fly  in  July  and  August.  The  remedy  recommended  for  its  destruc- 
tion is  to  destroy  all  shriveled  firuits  as  soon  as  observed. 

Leucofpis  afMs  (Fig.  48)  is  a  medium-sized  chalcis,  remarkable  for 
having  its  ovipositor  laid  upon  the  upper  sur&ce  of  its  abdomen,  which 
is  spotted  and  banded  with  yellow  resembUng  a  wasp.  Say  observed 
Leueospis  afflms  running  actively  over  the  surface  of  a  rafter  in  a  bam. 
busily  feeling  with  its  antennae  for  a  proper  situation  in  which  to  deposit 
its  eggs;  having  fond  a  suitable  place,  the  insect,  after  some  exerticm, 
suddenly  disengageAhe  oviduct  from  the  groove  and  valves  and  gradu- 
ally thrust  the  instrument  into  the  wood  nearly  to  its  base.  Then  hav- 
ing remained  a  short  time  at  rest,  probably  in  order  to  produce  the  egg, 
the  oviduct  was  withdrawiu  adjusted  into  its  dorsal  groove^  and  the  in- 
sect proceeded  again  as  berare  in  search  of  another  spot  smtable  for  its 
purpose.  Say,  however,  could  not  ascertain  the  kind  of  larva  within  the 
wood  that  received  these  eggs.  The  insects  of  Leuco9pis  fratema  of  Say, 
a  cloudy  allied  species,  are  said  to  be  obtained  chiefly  on  blossoms  of  the 
parsnip.  Westwood  states  that  the  anterior  wings  of  a  Leucospis  are 
folded  longitudioally  when  at  rest.  Leucospis  poeyiy  of  Cuba,  is  stated 
by  Packard  to  be  parasitic  in  the  nest  of  Megachile,  a  wild  bee.  L.  dor- 
sigeroj  of  Europe,  is  said  to  deposit  its  eggs  in  the  nests  of  a  mason  bee, 
and  2i.  jT^o^  in  the  nests  of  wasps. 

Maeroglenus  penetrans  f  Fi^.  49)  is  said  to  be  parasitic  in  Cecidomyia 
cpiplasis)  tfiiici  the  wheat-midge  in  Europe.  This  insect  is  figured  from 
Curtis,  as  a  similar  or  allied  insect  may  yet  be  found  in  our  wheat-fields, 
and  ought  to  be  recognized  by  the  flRxmers  as  a  beneficial  imsect.  Tory- 
fMU  harrisii  is  reported  by  Dr.  Fitch  to  be  parasitic  in  the  Ewrytoma 
(Isosoma)  hardeu  The  insect  deposits  its  eggs  in  the  larvsB,  and  the  grub 
hatched  from  them  devours  the  interiors,  thus  proving  a  friend  to  the 
frumer.  Another  Torymus  feeds  also  in  the  nests  of  wild  bees,  Osmia^ 
&C.  Batzeburg  also  mentions  a  Torymus  in  Europe  which  is  said  to  be 
parasitic  in  a  Tortrix  or  small  moth,  and  yet  others  that  destroy  a  Bern- 
byx  or  moth  and  Tenthredo  and  probably  OrpptuSyBsi  hymenopterous  in- 
sect. Torymus  obsoUtus  (Fig.  50)  is  figured  from  Batzeburg.  Perelampis 
is  also  a  chaldd  parasite  mentioned  by  Dr.  Packard :  the  antennae  are 
short  and  jointed,  and  when  at  rest  lie  in  a  deep  frontal  ftirrow;  the  head 
is  large,  abdomen  contracted  and  slightly  pedunded.  The  ovipositor  is 
concealed,  and  the  insect  is  of  sherry  metallic  tints.  Perilampis  tricmgu- 
laris  (Fig.  51)  found  ui  Maryland  is  here  figured.  Westwood  states  that 
in  Pteromalus  the  femora  slender,  the  ovipositor  concealed  or  securely 
ezserted,  and  the  antennse  are  13-jointed  with  the  third  and  fourth  joints 
annular,  and  the  fifth  ef  moderate  size.  These  small  insects  are  exceed- 
ingly usefid  by  destroying  many  noxious  insects  of  several  orders.  They 
fir^uenOy  lay  their  eggs  ui  the  eggs  ol  butterflies,  Pteromalus  vamessm 
being  parasitic  in  Vamssa  awHojpa^  a  common  butterfly. 
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P.  oUsuHxm^a  destroy  otiaooaanpa,  a  teiitrcateri^llar.  One  species  ki 
Europe,  P.  ptni^  is  reported  to  be  parasitic  in  OurmUio  AOto^u^,  a  finropean 
beetle,  while  ano^^i^  in  the  Unttod  States  feeds  m  the  larv»  of  Erjitoma 
(J^oMma)  herdeij  or  tine  de^motire  joint-worm.  Pteromalus  micam  (Fig. 
52)  of  Eimype  is  said  by  Curtis  to  destroy  Chlorop^^  or  two-winged  fly, 
ii^moas  to  grain.  Pteromalm  puparwm  is  exceedingly  nsefol  in  tbe 
United  States  to  gardeners,  as  it  (testn^s  Pieris  ropcc,  or  the  imported 
white  cabbage  batterfly,  laMy  so  izynriaos  to  the  cabbage-crop  ei  the 
Northern  and  Eastern  States.  The  whole  stock  of  eggs  are  rexK)rted  to 
be^dQ)0sited  in  the  newly-hatdied  pup®  of  Pieri$  rapes;  lizese  hatch  <mt 
into  minnte  grabs  or  maggots  t^t  destroy  the  pnpa  <»>, chrysalis  and 
tiien  reappear  as  minnte  fonr-winged  flies,  to  again  d^>osit  their  «ggs  in 
other  insects.  A  E^)ecies  of  Ptmwnalug  is  said  by  Westwood  to  de^broy 
the  egg  capsules  of  BUUta  amerioama  or  cockroach,  and  Ratsseborg  mei- 
tk)ns  another  as  parasitic  in  spi^ars.  This  insect,  Pieromahts^  is  very 
nsefol  to.&rmers  by  dei^roying  many  of  the  small  enemies  of  his  crops, 
and  should  be  prized  accordingly  a»  cme  oi  his  friends.  A  species  of 
Bula/phms  with  simple  antemnfie  in  both  sexes  is  said  by  Westwood  to 
destroy  cockroaches,  not  less  than  seventy  in#vidaals  having  once  burnt 
fcrtti  firom  the  egg  capmto  of  ^a^ta  mmeriotma^  ^«^s  of  whi(^  mast 
ha^re  been  deposited  dnrmg  the  vcyaga  One  e^peBm^ci EuktphmiBBaid 
also  to  be  parasitic  in  a  magdaiift  or  beetle  in  Enrope.  The  ProettOru- 
p^dm  confflst  of  very  small  insects  having  their  fore  wmgs  eitter  destitute 
of  <x  having  wiy  few  vems;  ttey  are  slenderer  than  the  ChalMMUt  in 
form,  and  generally  parasitic  in  the  eggs  of  other  insects,  and  destroy 
jRBdl  and  fongos-eating  fliies.  (hie  species  te  described  as  destroying 
Lcutiopteryx  vitiSj  a  dipterous  two-wmged  gall  imect  on  the  grape-vine. 

Diapria  cecidmyifvnim  of  Europe,  anottorof  t^  iVaeiotnqpi^is  para* 
sitic  in  tlie  larva  of  Oedd&myw  a/rtememesy  or  t^e  Artemesia  gnat.  In 
Centphron  the  abd(»nen  has  a  very  short  pedio^  Cer^hran  degtntetor 
was  said  by  Hanis  to  be  vesy  useltal  to  fjarmers  by  destroyii^  the  larvse 
of  the  Hessian  fly,  O0oi4ofii^ii«8«nM<or.  GDhe  e^s  ared^o«ted  in  June 
in  the  maggot  of  the  Hessian  fly^  and  the  perfect  fly  works  its  way  out 
later  in  the  seascm.  This  insect »  said  by  entomologicaJ  authorities  not 
to  be  truly  a  Cer^qthron  or  Burfftama.  but  comes  very  near  Pter99iM^m  or 
MJug^hiteies.  Insects  of  the  genus  2^1009  are  also  very  minute  egg  para- 
sites; one  of  them  is  report^  to  destroy  the  eggs  chT  a  water-bosd&an. 
€hrri8  and  T.  Unnaei  is  parasitic  in  the  eggs  of  Bambpcidm  (moths  or 
-miUers).  In  Teleas  the  anteimflB  are  cluibbed  and  the  legs  are  adapted 
for  lea^g. 

Teleas  Iwvivscutus (Fig.  6^)  is  AgtBDed  from  Eatzeborg  togive  some  idea 
<yf  the  form  ami  size  of  this  inseet  Platygaster,  another  of  the  Prac^ 
4rf^}»i^,  has  the  abdomen  often  flattened.  TheantemuB  are  ten-jointed  iy»l 
dub-fonned;  in  the  female  the  wings  are  without  ceUs  or  vehxs,  and  the 
legs  are  not  fomted  fer  toafiing,  as  in  TeUas.  1^  insect  is  very  minute, 
and  the  eggs  are  ^posited  in  the  eggs  of  the  Hessian  fly  (OecUiKymyia 
dtfstnM^eor).  Notwith^andmg  these  internal  parasH^  tte  e^  of  the 
Hessian  fly  hatches  as  umial,  bat  the  larva  is  unalde  to  go  through  its 
usual  transformations  to  the  perfect  fly,  and  dies  after  taking  the  ikkx- 
seed  form.  Meanwhile  ^tibe  intestinal  foes  are  hatched,  come  to  their 
growth,  fi^  themselves  little  l»own  cocoons  within  the  iddns  of  their 
victims,  and  in  due  time  eat  tibehr  way  out  as  peifect  winged  insects. 
When  the  larva  is  about  to  change  to  the  parpa  it  assumes  ti[ie  f(Hin  of  a 
flax-seed  case,  in  which,  when  not  killed  hs  the  parasote,  a  pupa  is  fanned, 
and  in  due  time  a  feurwinged  minnte  fly.    These  flaxseed-shaped  cases 
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are  geneially  found  between  tbe  &beaiUi  and  straw  at  or  near  the  bottom 
of  the  infestBd  plants. 

Another  Pla^gaster  destroys  the  ^g&  of  the  eanker-wonn  {Anig^ 
teryx  venuUa)^  the  American  t^-caterpillar  (CUsiooampa  americoMi)^  and 
*ODe  is  recorded  as  destroying  a  scale  insect  or  Coccus  {LecamMtm).  Platy- 
gexkr  tipukB  (Fig.  i>4),  fitmi  mux>pe,  parasite  in  a  Ti^tUcc.  A  two-Tmiged 
fly  is  b^  fi^ored  from  Batzdmrg  to  show  the  size  smd  ibnn  of  one  i^ 
these  insects,  as  we  have  no  ant^^^ticated  spedmen  in  our  entomcdog- 
ieal  collection.  In  Inastemma  the  dub  of  the  imtenna  is  clavate  in  the 
iemale.  and  the  abdomen  is  famished  with  a  horn  on  the  last  segmiesBt 
<tf  the  body. 

Flatj/gagter  imerens  (Fig.  55)  is  also  exceedingly  minute,  and  in  Borope 
is  fiiq^posed  to  destroy  tbe  eggs  of  the  wheat-midge,  Ceddomyia  iDipk^) 
tnikL  The  fiamily  CbrysidAdcB  o£  Leach,  usnally  called  cuckoo-nies«  con- 
tains  insed£  of  snudl  or  moderate  size,  mid  of  brilliant  metaUie,  bine, 
ereen,  a^  mb^  tints.  They  ol^^n  thdr  common  name  of  cnckoo-fli€« 
mm  tlieu*  habit  of  depositing  their  eggs,  not  in  the  bodies  of  other  in- 
aeclB,  hot  in  the  nests  of  difiS^:'ent  fossorial  bees  and  other  Epmmeptera^ 
whae  tliey  starve  ont  the  original  propiietors  by  devouring  their  store 
of  food,  and  are  what  Mr.  Walsh  correctly  called  gnat-tiies.  Other  au- 
thorities, bowev^,  state  that  they  are  troiy  parasitical  and  £oed  upon 
the  bodies  of  other  larvae.  Ckrysis  beUa  is  said  to  be  parasitical  oa  Hu- 
MOMtymiCenui,  or  the  potter  wa^. 

Westwood  states  that  in  dtrpm  the  abdomen  appears  to  consist  of 
cpiy  tiuee  segatents^  and  its  ex&emity  is  terminated  by  a  series  of  den- 
tjcrialianfi.  Theovipositorof  soine  of  the  female  Ci^i^^t^Mkefonns  a  long, 
hH;g»>^anted  sting,  which,  however,  is  said  not  to  possess  a  pojson-bt^ 
a^j^  mHdMla  (Fig.  56)  was  talcen  in  Maiyland.  Chrym  hUaru  is  men- 
tknied  by  Dr.  Packard  as  being  a  short,  thick,  bloishgreen  species  found 
in  New  England,  0.32  in  Vaig^  with  its  abdomen  hc^w^  out  b^ieath 
aod  t%>  broad  and  square.  These  insects  are  also  sometimes  called 
geUiai  or  ruby  tailed  flies,  from  the  cc4or  of  some  of  the  sjiecles,  iumI  tiie 
wdomen  being  concave  benea^,  if  di^4ubed  the  insect  is  able  to  roU 
itaelf  np  into  a  ball  like  a  hedgehog,  presentia^  only  its  hard  back  and 
vfngs  to  any  other  insect  attempting  to  assail  it.  Another  genus  is 
Msijfchrwn  cf  Latreille,  in  whidi  the  tody  is  semi-circular  or  nearly  hesn- 
iflpbmc,  and  the  thorax  broadly  truncate  in  ihmt  Insects  of  tliis  ^^ms 
lum  been  recorded  in  Eurc^  as  depositing  their  eggs  in  galls  in  tlie 
nest  ef  a  meigachili  or  wild  bee^  and  in  P.  Mn^  a  hymenopt^KMfts  insect 
heroafier  gpoKen  g£  An  insect  thought  to  be  Hedf/ehrvm  JSmmermemm 
(I^  57)  of  Maryland  is  here  figured. 

ne  second  section  (tf  the  EymemM^tem  ol  Westwood  is  called  Acvimfyi, 
iif  lAtreiUe,  and  is  distinguii^ied  by  the  females  (and  neuters  of  such 
^porien  as  live  in  societies)  having  the  organ  of  ovipositi^  converted  into 
mjHiDe  connected  witli  poisouons  glanas  in  both  fenudes  and  nentfics. 
I  oi^;ans  have  been  subdivided  into  two  groups,  viz.,  tiiose  living  in 
ies  having  individuals  of  the  neuter  sex,  and  those  solitary  in  baM» 
eon rifiting  only  of  males  and  females.  Westwood  in  his  classifioa- 
[  cominences  with  the  Crahnmidm^  the  wood  or  sand  wai^>s.  Qftese 
I  are  of  moderate  size  and  resemble  wasps  in  fiq[)pearanae  9aA  ool- 
They  are  gen^^ally  of  very  active  hahUs.  JXx.  P^douid  opin- 
the  Crabronid(B  with  PhUmthus  a^itorus  of  Eurc^e,  an  insect 
vriucfa  provisions  its  nest  witli  honey-bees,  and,  th^^efere,  may  be  consid- 
MSdaai^lurioosby  thoseindi\idaalswho  raise  bees  for  hon^.  HeaAer- 
i  mentions  a  Cerecris  m  £ar(^  which  also  is  known  to  stoe  its  moBt 
bees  and  also  with  the  larv®  of  CurculUmidm  and  £$q^ruMm(fii^ 
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leopterons  insect),  thirty  nests  of  0.  hupresUoida  having  been  uneartiied 
in  a  single  field,  which  contained  ten  species  of  BuprestidcB  comprising 
four  hundred  individnals.  Cerceris  desertcB  is  here  figored  as  being  one 
of  the  most  common  si>ecies  found  in  Maryland  (Fig.  58).  In  Ordbro  the 
head  is  large  and  nearly  square,  as  viewed  from  above,  and  the  man-* 
dibles  have  the  outer  edge  but  slightly  curved  and  not  with  deep  incis- 
ions as  in  the  Lwrridm.  According  to  Westwood,  one  species  of  CraJbro 
forms  its  nest  in  partially  decayed  wood,  and  in  one  stick.  Mr.  Walsh 
foimd  severaldozensof  nests  of  asmall  species  of  wood-wasps,  from  whidi, 
the  ensuing  summer,  he  bred  a  dozen  of  the  perfect  insect  Another 
species  is  said  to  provision  its  nest  with  the  bodies  of  plant-lice  (ApAidet) 
in  Europe.  Crabro  sexmaculatua  burrows  in  decayed  wood  in  June,  and 
another  species  was  seen  boring  into  a  post  Crabro  architectus  (Fig.  69) 
of  Say  is  here  figured  Crabro;  in  Europe,  bores  into  palings,  posts,  wil- 
low stumps,  &c.,  and  provisions  its  nest  with  a  smsdl  Plaits  or  moth 
feeding  on  oaks:  another  on  two-winged  flies,  Anthomyia  pltmalUy  Scc^ 
and  on  blue-bottle  flies,  &c  Psen  is  regarded  by  Dr.  Packard  as  merely 
a  degraded  Cerceris^  and  in  Europe  some  of  them  appear  to  nidificate  in 
sand;  others  are  wood-burrowers,  and  provision  their  (Sells  with  homop- 
terous  insects.  Aphides^  &c 

In  the  Crdbronidm  Tjt.  Packard  includes  in  his  work  Rhopaium  pedi- 
ceUatvmj  bred  from  the  stems  of  rose,  cocoras,  japonica,  and  spu:ea; 
Btigma  jratema  burrows  in  the  stems  of  syringa;  Cremonus  inomatus 
burrows  in  elder,  and  Pa^ssdlceeus  ma/ndibtdariSyhxirrows  in  stems  of  alder 
and  syringa.  The  subfamily  of  Nyssonidae  of  Jjeach,  in  Westwood,  have 
the  abdomen  of  an  ovoid  conic  or  conical  form,  being  broadest  at  the  base 
and  never  attached  to  the  thorax  by  a  long  pedicel:  the  head  is  moderate 
in  size,  antennad  filiform,  and  mandibles  not  strongly  notched  on  the  out- 
side  at  the  base. 

Trypoxylon  is  distinguished  by  its  reniform  eyes,  its  long  narrow  pe- 
duncled  abdomen.  The  mandibles  are  toothless.  One  species  in  Europe 
destroys  spiders.  TrypoxyUm  JHgidum  lives  in  the  stems  of  syringa. 
Trypoxylon  cUvoatumj  here  figured  (Fig.  60),  was  taken  in  Maiyland*  In 
Europe  a  species  was  detected  frequenting  holes  occupied  by  a  species 
of  Odynerus^  a  hymenopterous  insect,  carrying  a  small  round  ball  or  pel- 
let consisting  of  about  fifty  aphides  or  plant-lice.  The  genus  Ooryles  re- 
sembles closely  the  genus  Odynerus;  the  abdomen  is  elongate  ovate,  and 
the  mandibles  are  two-toothed.  The  insects  frequent  flowers  of  the  spirea 
late  in  summer,  and  in  Europe  are  fotmd  on  umbelliferous  plants  in  sum- 
mer; in  Europe  one  was  observed  carrying  o£f  the  larva  of  an  A|>ftrqpAora 
or  spittle  insect,  after  trying  to  dislodge  another  larva  firom  the  drops  of 
froth  made  by  the  insect  MelUnus  binuumUxtus  was  taken  in  Maryland 
on  flowers  in  autumn,  and  is  a  small,  slight  wasp-Uke  insect  of  a  black 
color,  with  a  small  yellow  spot  on  each  side  of  its  abdpmen.  Osybdui 
emargiMUius  (Fig.  61)  was  also  taken  on  flowers  about  the  same  time,  and 
is  reported  to  be  common  on  the  Virginia  creex)er;  it  is  said  to  have  two 
oval  membranous  appendages  to  the  metathorax.  In  Europe  the  food  of 
an  (hybdui  consists  of  Diptera  (two-winged  flies),  and  Westwood  states 
that  it  has  a  peculiar  way  of  carrying  its  prey  while  opening  the  mouth 
of  its  burrow  or  forming  a  new  one.  It  uses  its  two  fore  legs  in  making 
its  hole  with  great  rapidity,  moving  them  alternately  and  scratohing  a 
burrow  sufficiently  deep  to  cover  itself. 

SHzus  spedosua  very  much  resembles  an  immense  wasp  or  hornet,  and 
is  very  abundant  on  the  Agricultural  grotmds  in  Washington,  where  they 
dig  deep  holes  in  the  ground,  in  which  they  bury  locusts,  or  more  prop- 
erly harvest-flies  (Oioada).    These  insects  are  armed  with  very  powerital 

Digitized  by  ^^UUV IC 


REPORT  OF  THE  ENTOMOLOGIST.  105 

ourved  stings,  and  are  commonly  but  improperly  known  as  hornets ;  they 
are  also  csSled  digger-wasps,  and  in  Texas  ^^horse-gnards."  They  are 
Tery  rapacious  in  habits,  paralyzing  the  locusts  or  Cimdas  or  large  grass- 
hoppers with  their  powe:rful  stings,  and  then  carrying  their  victims  off 
to  provision  their  neste  and  serve  as  food  for  their  young  grubs  or  larv» 
when  hatched.  The  insects  themselves  have  been  seen  feeding  on  the 
iap  of  trees.  This  insect  measures  more  than  an  inch  in  lengtii.  The 
hcoid,  thorax,  and  legs  are  of  a  dark-brown  color,  and  the  abdomen  is 
black  with  broken  bands  of  yellow.  IkDt.  Walsh  gave  a  very  good  de- 
scription of  the  habits  of  Stizus  grcmdis^  a  similar  but  larger  insect  than 
the  8.  meoiosusy  which  will  apply  very  well  to  our  species.  The  "insect 
digs  a  hole  in  the  ground  as  a  nest^  it  then  catches  a  locust  {Oioada). 
Bthigs  it  just  enough  to  stui>efy  it,  but  not  enough  to  kill,  and  drags  it 
into  the  hole  as  food  for  its  future  young.  It  then  deposits  a  single  egg 
in  the  nest  and  closes  up  the  hole  with  earth,  then  flies  off  to  repeat  the 
process  until  its  stock  of  eggs  is  exhausted.  G?he  soft,  white,  legless 
larva  when  hatched  out,  gradually  devours  the  body  of  the  living  locust, 
and  when  fuU-fed  it  spins  a  membranous  cocoon  in  which  it  passes  the 
winter,  and  comes  out  as  a  perfect  wasp  the  next  spring.''  We  have  fre- 
quently seen  this  insect  in  tiie  act  of  carrying  the  yet  Hving  body  of  the 
locust  {Cicada)  and  burying  it  in  holes  in  the  departmental  grounds. 
Weatwood  states  that  JStifsus  appears  to  form  a  connecting  link  between 
the  BembycidcB  aad  the  ScoUidcej  mentioned  afterward. 

The  fasDjlj  of  the  Lourridm  is  of  small  extent,  and  the  species  are  of 
small  or  moderate  size.  Larridoj  argentoitdj  a  small  wasp-shaped  insect, 
is-covered  with  a  silver  pile.  It  is  a  slender  form  with  short,  nearly  im- 
armed  legs.  A  specimen  was  taken  near  the  agricultural  college  in 
Maryland  (Fig.  62^,  busily  employed  in  dragging  a  still  living  but  par- 
tiiJly  paralyz^  cncket  (which  was  much  larger  than  itself)  to  its  nest. 
Some  of  Una  family  are  said  to  frequent  the  Asdepius  flowers,  the  pollen 
of  which  is  sometimes  found  adhering  to  their  feet  This  lact  we  our- 
selves have  observed  in  several  instances  when  examining  insects  fre- 
quenting this  plant.  Westwood  states  that  there  are  no  British  species 
of  Bembexj  but  obs^:ves  tiiat  the  family  of  the  Benibyddce  contains  insects 
of  moderate  size,  some  few,  however,  bemg  nearly  as  large  as  any  known 
HymenopterOj  and  that  they  generally  are  inhabitants  of  hot  climates. 
The  females  burrow  in  the  sand  and  bury  various  species  of  Dwtera 
(two  winged  flies)^  SyrpMdce.  MusddcBy  &c.,  depositing  their  eggs  in  tiiem^ 
and  when  a  sufQcient  store  has  been  collected  the  i>arent  doses  the  cell 
with  earth. 

In  Europe,  Benibex  is  subject  to  the  parasitic  attacks  ciPa/narpes  carmea 
and  ToiCopAora,  a  dipterous  insect.  Benibeaj  2ar«aZa,  according  to  Latreille, 
provisions  its  nest  with  bee-flies,  SambyUi  (two-winged  flies).  Benibex  fas- 
oiatus.  sometime.)  called  the  bald-£a>ced  hornet,  is  reported  to  carry  off 
and  destroy  Musea  caBsarj  a  flesh-fly ;  it  also  catches  common  house-flies. 
The  Bembyeidcd  have  large  heids,  flattened  bodies,  and  resemble  SyrphidcB 
(two-winged  flies),  in  coloration.  Bembexfasciata  (Fig.  63)  was  token  in 
Maryland  on  flowers,  and  is  here  figured;  it  is  said  to  be  very  swift  in 
flight,  and  is  abundantly  found  in  sandy  places.  Another  insect  of  this 
fiimily  is  MoneduiOj  which,  according  to  Dr.  Packard,  differs  from  Bembex 
by  having  a  more  slender  body,  more  clovate  antennse,  veiy  obtuse  la- 
brum,  and  is  more  gayly  spotted.  Monedula  ventrcUis  (Fig.  64)  here 
figured  was  taken  in  Maryland  in  autumn. 

The  family  Bphegjdod  are  distinguished  by  having  the  collar  laterally 
dilated  and  extending  as  far  as  tt^  baseof  the  wings;  some  of  them  are 
among  the  largest  of  the  Hymenoptera.    They  are  restless  and  activei 
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and  tlieir  eting  is  vesj  porrerM,  paralyzing  the  insects  witb  whidi 
they  ]^:0Tisi(ni  tiieir  nests  without  killing  tlieai  ootxiglit,  thus  ke^ng  a 
supply  of  fresh  food  for  the  ose  of  theu*  larvse.  Some  of  this  family 
make  thdr  nests  in  sand,  borrowing  into  it  witii  t^eir  fossorial  titxce  f&e£j 
while  others  build  their  nests,  or  rs^lier  cells,  with  mud,  fE^tening  them 
cm  walls,  raiters,  and  loose  boaitls.  The  genus  PompUiis  has  the  ooUar 
transv^^^y  ac  longitudinally  square,  the  abdomen  move  or  less  oval  and 
attached  to  the  thorax  by  a  very  sh<nt  pedicel  or  foot-stalk.  The  species 
PompIUlus  formosus  is  known  in  Texas  by  the  common  name  of  the  Ta- 
rantula killer*  from  its  habit  of  carrying  off  and  killing  the  lai'go  spider 
commonly  (but  erroneously)  known  as  the  Tarantula  (Mygaie  hetitsii)j 
which  is  found  in  that  State. 

After  dei>ositing  an  egg  in  the  body  of  the  Sf^dcr  and  burying  it  in  tto 
earth  several  uictes  in  depth,  it  iilk  up  the  h<^  and  leaves  the  egg  to  foe 
hatched  by  the  heat  of  the  sun.  During  tlie  summ^  this  insect  feeds  on 
tiie  flowers  of  tiie  Virginia  Creeper  and  Asclepias — ^miik  or  si]&  weed. 
Tbiese  insects  are  g^ierally  black  or  of  a  deep  blue  cokM*,  witif  am<^  or 
reddish  wings  and  sometimes  a  reddish  band  tm  the  abdomen,  tike  the 
iiffiect  igured,  Pon^pUus  tropicus  (Fig.  65).  Westwood  states  taat  some 
San^ean  species  also  destroy  ants  as  weO  as  spiders.  The  genus  Oerap- 
oiMhas  a  sh(^  abdomen,  and  the  bind  legs  are  very  long.  These  insects 
have  been  supposed  to  be  guest  flies,  or  parasitic,  feeding  in  thB  nests  ol 
other  fossorisd  or  eartli-di^ing  «pec^.  Abbott^  however,  flgm'es  ima 
in  Ctoorgia  attaddng  a  sp^er.  (kropale$  rvfioMis  is  said  to  have  been 
bped  frrai  (^  mud-nestof  Ag^iia.  Verapale8bip9metata{Fig.  66)  is  h«re 
figured,  and  was  taken  in  Maryland ;  its  body  and  legs  are  black,  vfaiie 
Hie  land  thighs  are  c(  a  red  or  orange-day  <x)lor.  Fdopmus  is  of  a  slight 
limn,  and  the  abdominal  peduncle  is  very  kmg.  Iliese  insects  uuUlc  mud- 
nests,  wlm^h  are  composed  of  a  number  of  snuiU  pellets  of  moist  mud  Uid 
side  oy  si^  or  built  up  so  as  to  fimn  an  earthea  nest,  in  which  living 
insects  are  deposited  as  food  for  th^  larv».  Tl^se  rand-cdls  are  pro- 
visioned with  spiders,  caterpillars,  and  otlier  insects,  and  tiie  wasps 
making  Hiem  are  known  as  mud- wasps,  or,  more  commonly,  ^^(Urt>daab- 
ers."  Hiese  cte^y  or  mud  cells  are  bicult  against  tiie  walls  of  buildings, 
commonly  nnd^  tiie  eaves  of  the  roof  in  bams  or  outhouses,  or  under 
rails,  fences,  or  any  place  wh^«  they  will  be  partially  protected  from  tto 
tnokniency  oi  tiie  weatiier.  I^l^mu$  fiompes  provisions  its  nest  witii 
(q)lders,and  the  pupceof  a  iSotrodp^o^  or  two- winged  fly,  w«re  also  found 
in  its  cdl.  P^^opwus  oeruleM^  a  dark  blue  species  witii  clouded  wings,  is 
very  common  in  some  localities.  Uterally  dotting  the  walls  and  ro^  of 
some  old  bams  with  the  large  clay  nests  (Fig.  67). 

l%e  perfect  insect  of  P.  eemenixuriM  {V\g.  66),avarietyof  P.^trdU^eotes, 
tti  also  figured,  to  show  t^  gen^wl  form  of  these  insects. 

In  the  genus  Sphex  the  abdominal  peduncle  and  insect  are  stouter 
2n  form  than  P€lcf«m».  llieinsectof  ^S^^M^TiaMfnoiieitf  digs  hides  foi^ 
to  six  inches  in  depth  in  gravelly  walks,  in  which  ^le  was  seen  to  deposit 
a  kind  of  grasshopper  (OrohdAm/um)  as  food  for  its  young  larvse;  it  then 
threw  in  a  little  eart^  and  flew  arway.  Bphex  fiAvipes  (Fig.  6d)  is  here 
figured  as  occmring  in  Maryland. 

A  ^)edes  of  8pkex  in  \he  island  ctf  Bourbon  provigaons  its  nest  with 
Blatta  americaTia  (a  cockroach),  and  J^^fkex  cameri  of  Europe  is  osad  to 
constmct  a  nest  of  cottony  sub^nce,  filing  a  tunnel  formed  bv  a  curved 
lea£ 

In  AmrnophUa  the  abdominal  x>eduncle  (or  footstalk  of  t^e  body)  is 
vetry  long  and  dender.  The  form  of  these  insects  is  aJso  slender  and 
lengtitoned  j  tl»  wings  are  somewhat  mmM  in  proportion.    They  inhabit 
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muif  piaoes.  Mr.  Weetwood  states  ihsi/t  the  Ammophila  aabulosa  of 
SoTOfv^  Stores  its  Best  with  large  gre^  caterpillars,  spiders,  &c«,  affcej 
faaamg  a  tmrrow  Id  sandy  soil,  osizig  its  jaws  in  burrowing;  and  wh^i 
the  jarws  are  kMkded  with  earth  or  strnd  tiiSe  insect  ascaids  backwarcf  to 
tte  month  of  its  borrow,  tnms  quickly  round,  flies  to  about  a  foot's  dis- 
tuoe^  and  throws  the  sand  in  a  complete  shower  to  about  six  inches' 
cOstanee;  it  then  again  allots  at  the  month  ai'  its  burrow  and  repeats 
the  operation  of  digging  out  its  nest.  Ammophila  (jryphus  (Fig.  70),  a 
lai^  species,  of  a  bl^i^  color,  with  orange  band  on  the  abdomen,  occur- 
xmg  in  the  District  of  CokunlHa,  is  here  figured.  Chhrion  cyunevm  is 
abo  classed  by  Dr.  Packard  amoiig  the  IS^l^ffidtej  and  is  of  a  blue  color. 
Ibe  ^eeimen  figured  was  received  from  titb  Southern  States,  and  prob- 
iMy  in  habits  resembles  the  rest  of  the  Spkegidm.  Insects  of  the  genus 
PqwM  are  gexierally  of  large  size  and  indigo  blue  in  color.  Pepsis  elegms 
(Fig.  71)  occurs  m  the  Southern  States,  and  is  remarkable  for  its  thkk- 
cnelciay-red  ^itienniB,  the  body  and  head  and  legs  being  of  a  dark  metallic 
cokic,  miBking  a  vivid  conta^st.  The  wings  are  also  dark-colored,  with 
two  di^-eotoed  q>otB  on  each  upper  wing  aaad  a  smaller  spot  on  each  of 
the  mAer.  Pqmsformoaa.  of  Texas  and  Califtxmia,  is  said  to  be  black, 
with  Moich  or  greenish  renwtionB,  and  is  remarkable  for  its  bright,  &&j 
nd  wsDg* 

The  fiunfly  of  the  SooKadas  is  distinguished  by  its  broad  front  and  its 
taall  indented, eftaitanate.  eyes;  lite  oettar  laterally  extends  to  the  base 
«f  te  win^;  tibe  legs  are  short  and  robust:  the  antenn»  aro  short  and 
flnek,  or  less  serrated  and  convohitad  in  tne  Cemales;  the  abdom^i  is 
riflttgiitetivafee  and  attached  l^  a  short  pedicel  Both  sexes  are  winged 
aai  ^e  body  is  ^ben  very  hirsute,  and,  from  the  structure  of  the  le^, 
the  ftiwhw  probably  burrow  in  sand.  Bo&Ua  biomoki  in  Europe  is  said 
to  buntiw  in  sand-banks  tx>  the  depdi  of  sixteen  inches,  and  the  nest  is 
ptofaably8tc»^  with  locator  grasshoppers.  Boolkifliim/rtmsi^  Eosrope 
d  to  live  in  the  body  of  a  large  beetle.  Oryctes  nadi4»rms  and  an- 
"species  in  Madagascar  is  also  said  to  live  in  another.  OryotesSooHa 
((Fig.  72)  is  hero  figured  as  being  tafe^  in  Maryland;  the  head  and 
;  part  ^  the  abdomen  is  \>]Bek  and  the  hinder  part  reddish-brown, 
a  spot  of  bgfat  yellow  on  eadi  side;  the  wings  are  each  clouded 
I  a  lil^  or  blue  tiiqg^e.  In  Europe  these  insects  are  abundant  in  the 
hottest  situations  and  are  particularly  fond  of  strong-scented  flowers, 
mth  as  Bue,  &a  Typlda  inamata  (Fig.  73)  is  common  in  Maryland  in 
mmdy  i>laee8;  it  is  a  medium-sused,  ]^in4ooking,  bla(^,  wasp^haped 
insect,  and  was  taken  on  fiowers  in  Miuryland.  An  insect  of  the  g^ius  in 
Burape  made  a  perpendicular  burvow  in  sandy  places  for  the  reception 
«f  hcT  egg,  but  the  food  stored  up  for  the  larvaB  was  not  observed. 
In  if|f»»ie  the  form  of  the  sexes  is  very  dissimilar,  the  eyes  of  the  male 
large  and  lunate,  while  in  the  femate  mnall,  remote^  and  entire. 
„  J  insects  frequent  hot,  sandy  places.  Jlifysme  9ex€mcta  (Fig.  74,  male 
[  tsmale), a somewh^commoniqieeies here,  is  figured.  Eli8<miaXi»^ a 
ign  speoies,  Uves  in  certain  beetles  and  undergoes  its  metamorphoses 
hi  the  formicaary  of  Ajcodema  (a  species  of  ant),  in  Mexico.  Elu  quitdri- 
wmmlatmB  (Fig.  75),  or  a  dosely  allied  species,  is  here  figured, 
laeects  of  tiie  faamly  ihetOUiw  are  generally  found  in  hot,  sandy  sit- 
naming  with  great  swiftness  over  the  baro  x>laces,  and  when 
[  tb<^  lude  thmselves  among  stones  and  grass  or  weeds.  In 
th^  are  said  to  resemble  the  sand-wasps  alr^dy  described.  The 
ef  MvUlla  europoM  are  said  tolivep^tisilically  in  thenestsof  hum- 
Me  beet.  Ihe  insect,  however,  has  been  dug  out  of  sand  banks,  but  has 
r  heea  observed  in  the  act  of  bnmowing. 
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Westwood  states  that  a  Korth  American  BpedeSyMuHUa  cocdneoyia 
v«ry  active,  taking  flies  by  soiprise,  probably  for  the  sake  of  storing  its 
nest.  The  sting  is  exceedingly  powerfol.  The  males  of  MuHUa  are  ftir- 
n&hed  with  wings,  but  the  females  are  apterous,  or  wingless,  and  lemain 
upon  the  ground  or  fallen  logs,  while  tlie  males,  being  winged,  are  jfre- 
quently  taken  on  flowers.  The  wingless  females  of  if.  tmicolar  resemble 
ants  inform,  and  are  found  as  £Eur  north  as  Maine.  G?he  female  of  Ifu^iaa 
occidentalis  (Fig.  76)  is  of  a  beautiful  scarlet  color,  and  has  a  velvety 
appearance.  The  first  part  of  the  hind  body,  nearest  the  thorax,  is  black, 
and  the  abdomen  is  also  broadly  marked  with  a  black  or  dark  band. 
The  male,  also  figured  with  the  above,  is  winged.  Professor  VerriU 
found  this  species  constructing  deep  holes  in  a  hard-beaten  path,  and 
storing  it  with  small  insects.  One  of  the  family  of  MuUUidcey  in  Texas, 
is  known  by  the  local  name  of  cow-killer.  Some  of  these  insects  exceed- 
ingly resemble  ants,  but  may  readily  be  distinguished  by  the  antemue, 
which  are  Ttot  geniculate-elbowed  or  formed  like  a  flaiL  The  £Eunily  of 
the  FormioidcB  comprises  the  ants,  the  majority  of  which  live  in  societies 
under  ground.  G^ese  communities  are  generally  composed  of  three 
classes — ^namely,  the  males  and  females,  both  of  which  are  famished 
with  wings,  and  the  neuters,  which  perform  all  the  work  and  are  per- 
fectiy  wingless.  Their  antennsB  are  long,  slender,  and  elbowed  or  genic- 
ulate. In  this'  neighborhood  ants  do  not  appear  to  store  up  a  supply  of 
,  grain  for  winter  use,  as  is  generally  supposed,  but  live  on  small  seeds, 
dead  or  disabled  insects,  &c.,  as  it  were  from  hand  to  mouth;  and  the 
grains  of  wheat  said  to  be  so  plentifdlly  found  in  the  autumn  in  their 
nests  are  nothing  but  the  (X>coon  or  cases  enveloping  their  larvsD  or 
pupsB,  and  often  erroneously  called  ants'  eggs.  Bird-fanciers  in  Ger- 
many collect  these  so-called  eggs  in  great  numbers  as  food  for  sofib-billed 
singing  birds.  The  ants^  hUls  or  nests  are  first  knocked  in  pieces  and 
scattered  abroad,  and  pieces  of  bark  and  small  branches  of  trees  laid 
here  and  there  upon  the  ground,  when  the  ants  diligently  carry  these  so- 
called  eggs  into  littie  heaps  to  preserve  them  from  the  sun  and  weather, 
where  they  are  readily  collected  by  the  bird-fanciers^  and  sometimes  dried 
in  the  oven  for  winter  use.  Formica  of  LinnsBus  is  described  as  sting- 
wanting,  and  abdominal  peduncle  consisting  of  a  single  elevated  scale, 
while  Myrmica  has  the  abdomen  armed  with  a  sting  and  has  the  abdom- 
inal peduncle  two-jointed. 

So  many  stories  will  be  found  in  all  our  popular  works  on  natural  his- 
tory about  the  tdave-making  propensities  of  various  species  of  ants, 
together  with  their  forays  and  battles,  that  we  will  not  enlarge  upon  the 
subject  in  this  report,  but  merely  mention  a  few  species  that  are  remark- 
able for  their  destructive  habits,  peculiarities  of  structure,  form,  or  mode 
of  life.  One  of  the  largest  species  in  this  neighborhood,  Formica  oaryw^ 
(Mg.  77,  male  and  female),  is  of  a  black  color,  and  inhabits  hickory  trees, 
boring  passages  in  the  wood,  the  sides  of  which  are  very  much  discolored 
and  softened,  probably  by  the  formic  add  emitted  by  these  insects.  The 
hieh-hole  or  yeUow- winged  woodpecker,  in  spring,  if  shot,  and  the  stom- 
acm  examined,  will  be  found  completely  filled  with  the  bodies  of  ants  in 
all  stages  of  digestion,  gathered  from  the  hollow  forest-trees  in  the  woods 
of  Ms^land,  and  smell  most  disagreeably  of  formic  acid«  Formica 
pubesoens  is  mentioned  in  Canada  as  eating  the  wood  of  cedar  tirees  and 
constructing  partitions  as  thin  as  paper.  Formica  pemisylvamca  is  men- 
tioned  by  Packard  as  the  largest  species,  and  is  found  on  oaks  and  decayed 
trees,  and  F.  novceboracefMis  is  mentioned  by  Fitdi  as  found  with  the  apple- 
aphis  or  plant-louse  on  apple  trees,  and  keeping  in  the  society  of  ttie 
aphides  for  the  sake  of  the  sweet,  sticky  sutotance  emitted  by  the  plant- 
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loose,  and  wluoh  is  eagerly  devoured  by  the  ants.  On  yonng  fimit  trees 
ants  naye-been  frequently  accosed  of  iiyuring  the  shoots  and  foliage^ 
when  they  reiEdly  only  frequent  soch  places  for  the  so-called  honey-dew 
above  mentionecL  On  a  Georgia  cotton-plantation  a  large  number  of 
small  ants  were  observed  to  kill  and  devour  the  grass  army-worms,  and 
let  a  small  caterpillar  or  insect  be  in  any  way  ii^ured,  it  was  sure  to  be 
attacked  and  eventually  killed  and  dragged  away  by  the  ants. 

Myrmiea  differs  from  Formica,  as  before  stated,  in  having  the  abdomi- 
nal peduncle  not  formed  of  only  one  scale  but  as  having  two  joints,  and 
being  possessed  of  a  sting. 

Myrmiea  cerasi  is  a  small  ant,  called  by  Fitch  the  cherry  ant,  from  its 
ftoquenting  the  cherry  trees,  where  it  feeds  on  the  sweet  honey-Uke  sub- 
stance titiat  exudes  from  the  cheny  plant-lice.  The  color  of  the  neuters 
is  dadc  brown,  and  the  body  is  highly  transparent,  resembling  rosin. 
The  abdomen  is  black,  highly  polished,  egg-shaped,  and  acutely  pointed 
at  its  apex.    The  le^  are  likewise  IHbol. 

Myrmiea  molesta  is  a  small  yellow  ant,  0.06  in  length,  found  throwing 
np  hillocks  of  earth  in  gardens.  It  is  reported  sometimes  to  irgure  maize 
by  gnawing  the  blades  for  the  sake  of  the  sweet  juice.  A /similar  insect  is 
said  to  have  been  naturalized  in  England,  and  a  very  small  yellow  ant 
is  very  troublesome  in  Georgetown  and  Washington,  swarming  over  the 
food,  especially  anything  very  sweet  in  pantries.  A  lady  recommended 
for  the  destruction  of  these  pests  a  very  troublesome  yet  effectual  remedy, 
viz:  a  large  sponge  must  first  be  £pped  in  water  and  then  gently 
squeezed  and  sprii^ed  with  powdered  sugar;  this  sponge  must  then  be 
laid  in  the  places  frequented  by  the  ants,  and  every  qj^arter  or  half  hour 
examined,  and  if  covered  with  ants  it  should  be  plunged  in  boiling  water 
and  then  again  baited  with  the  sugar.  The  lady  said  this  plan  was  emi- 
nently successful,  as  in  a  few  days  her  house  was  completely  rid  of  these 
little  i>ests.  Where  there  are  no  eatables  around  in  gardens,  &c,  the 
nests  may  be  blown  up  by  gunpowder,  squibs,  &c  K  Paris  green,  mixed 
witii  cooked  potatoes  or  their  &tvorite  food,  be  applied,  the  insects  would 
certainly  be  poisoned,  but  great  care  should  be  ti^en  when  applying  the 
poison.  Drowning  them  out  is  of  little  use,  as  after  an  immersion  of 
several  hours  the  insects  are  apparently  unii\jured.  A  foreign  species, 
Myrmiea  {AUa)  Oarbalo,  is  mentioned  as  storing  the  grain  of  a  particular 
rice-like  grass,  and  is  said,  also,  to  maintain  a  dear  crop  of  this  plant 
round  its  nest,  suffering  no  weed  to  appear  among  it,  and  harvesting  the 
crop  at  the  proper  time.  The  same  is,  however,  said  of  Myrmiea  mole- 
fadens,  or  the  agricultural  ant  of  Texas,  which  may  be  the  same  or  a 
ve^  similar  insect.  This  ant  is  said  by  Mr.  Lincecum  to  live  in  commu- 
nities and  to  build  paved  cities,  construct  roads,  to  sustain  a  military 
force,  and  to  clear  away  the  grass  and  herbage  and  other  litter  to  a  dis- 
tance of  three  or  four  Ibet  aroimd  the  entrance  to  their  city,  and  to  con- 
struct a  pavement  consisting  of  a  pretty  hard  crust  about  half  an  inch 
thick,  formed  of  coarse  sand  and  grit;  and  no  green  herb  is  allowed  to 
grow  on  this  pavement  excepting  a  grain-bearing  grass.  Arista  striata^ 
Tbia  grain  when  ripe  is  harvested,  tiie  chaff  removed,  and  the  dean 
grain  is  carefoUy  stored  away  in  the  dry  ceUs.  Lincecum  even  avers 
tiiat  the  ants  sow  the  grain.  These  two  last  accounts  are  so  much  alike 
that  it  would  lead  to  the  belief  that  they  refer  to  the  same  insect  under 
two  different  names. 

The  honey  ant  of  Mexico,  Myrmecocistua  mexica/nusj  deserves  a  short 
notice  here,  as  it  is  reported  to  have  been  found  in  parts  of  Texas  also. 
This  ant  has  two  kinds  of  workers,  of  very  distinct  forms :  one  of  the 
usual  shape  performiDg  tiio  active  duties  of  the  ant-nest;  the  other  and 
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hffger  wcHrker  is  inactiTe  and  does  wA  quit  thd  nest^  its  8<de  pnrposd 
apparently  bdng  to  elabcffate  »  kind  of  boo^ywlu^llLeyaFesaidtodid- 
oharge  into  reee^^ieles^  which  eoastitatos  the  Ibod  of  the  entire  popolatioB 
of  the  community.  In  the  honey-seereting  workers  the  abdomen  is  dis- 
tf^Kled  into  a  large  globose  l^addear-like  form;  &om  this  hcmey  an  agree- 
able drink  is  made  by  the  Mexicans.  The  apecsmens  from  which  these 
drawings  w^re  made  were  pres^ted  ta  the  department  by  Professor 
UMa,  and  appeared  like  small  bladders  filted  witk  a  yclIowisii-lMOwn 
liquid,  with  only  the  head,  throat,  and  le^  of  a  small  ant  attaeked  to 
the  swollen  bladder.  The  houoy  was  sweet,  with  a  sHght  ta«te  of  teanmio 
acid,  and  was  qnite  clear  when  the  insects  were  a:Qshed  and  the  bodies 
of  the  insects  had  been  strained  out  of  tiae  honey.  Fkeidak  provid69»  of 
Wef^twood,  acccH-ding  to  Colonel  Sykes,  is  a  foreign  ant,  wbkk  ccdieets  so 
large  a  store  of  seeds  as  to  last  Ixom  January  to  Oetober.  CEb^ddfNO^ 
another  ant,  is  said  to  be  a  great  pest  to  agiknltarists^  aa  the  insects 
strip  trees  of  their  leaves  in  order  to  cenvey  them  to  thcax  nests.  <Ebo- 
dmno  texicma  constructs  tunnels  and  sobterraneain  roads^  and  eitts  the 
leaves  from  various  frait  and  forest  trees. 

Pseudomj^rmica  fla/vidulOj  a  South  Amierican  ant,  liTea  in  the  spine 
which  arms  the  stems  of  certain  species  of  iftnuwo,  spedmens  of  which 
we^ce  kindly  donated  to  our  museum  by  the  Bmithsouiaii  Institutiott. 

Insects  of  the  family  Ewmen^UB  have  the  basal  segment  of  the  abdo- 
men nan^wed  and  pear-shaped,  and  ccHuprise  soli^ry  speeies  of  was|>- 
like  insects,  composed  of  males  andfemalesonly.  £timem9fr<xiemiay0r1^ 
Potter  wasp  (Fig.  78,  three  figures),  is  very  etmunon  in  this  neighbor- 
hood,  and  makes  its  ceU  of  moist  clay  or  mud.  These  c^ls  or  nests  are 
about  the  size  of  a  small  cherry  and  axe  composed  of  pellets  of  mud.  and 
are  generally  cemented  to  the  stems  <»r  small  branches  of  trees  and  shnibs^ 
and  sometimes  even  on  a  leaf. 

These  round  fianked-shaped  nests  are  Med  with  small  caterpillars  of 
the  different  Lepidaptera  ;  frequently,  in  the  Eastern  States,  of  the  living 
caterpillars  of  the  canker-worm  (Amsopteiryx  vermata).  The  caterpiUfidrs. 
after  being  first  pax^yzed  by  the  sting  c^  the  wasp,  are  carefully  storea 
up  in  the  nest  as  fretfi  food  for  the  larvie  of  the  wasp.  Mr*  WaMi  states 
that  he  has  seen  as  many  as  five  (^  these  nests  all  placed  together  on  thie 
lower  surl^ice  of  a  leaf;  we,  however,  have  mostly  found  tibem  solitary, 
or,  at  the  most,  two  nests  placed  near  each  otha:. 

In  June  the  perfect  potter  waspemerges  finom  its  ceH  smd  lays  tib^ 
foundation  of  oth^  similar  cella  We  hatdied  a  Toojophora  (a  two-winged 
parasitical  fly)  from  the  nest  of  Eumene»  fratema^  where  no  doubt  it  had, 
as  larva,  destroyed  its  bwiefaotor.  A  species  of  Chrysis  (Hymmoptera)  is 
also  supposed  to  be  parasitic  on  this  insect.  In  Odynervs  the  abdomen 
is  broad  and  conic ;  the  basal  segment  short  and  somewhat  beU-shaped. 
Odynerus  (Fig.  79)  Uren%7naoulatus  fipom  Maryland,  is  here  figured.  0^- 
nerus  muraria  of  Europe,  forms  a  burrow  in  the  sand  to  the  depth  ot 
several  inches,  in  which  it  constructs  its  cell,  besides  which  it  builds  with 
the  grains  of  sand  brought  up  while  Imrrowing,  a  tubular  entrance  to  its 
burrow,  often  more  than  an  inch  long  and  more  or  less  curved,  the  grains 
of  sand  of  which  it  is  formed  b^g  agglutinated  together.  This  nest  it 
stores  with  caterpillars  and  deposits  an  egg  in  ea<di  cell,  and  when  the 
store  of  food  is  secured  the  insect  closes  the  mouth  of  its  burrow,  employ- 
ing the  grains  of  sand  of  which  the  funnel  is  composed  for  that  purpose. 
Odynenis  albophaleratus  of  Saussure,  builds  separate  cells  half  an  inch  in 
depth  and  a  quarter  of  an  inch  in  width,  formed  of  small  pellets  of  mud^ 
giving  them  a  corrugated  appearance,  and  builds  in  deserted  galls  of  a 
gaU-wasp  or  Cyntpa.    It  has  been  found  also  in  the  deserted  nest  of  a 
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\  or  test  drtorpiOar,  aod  tbe  pupa  hss  also  beaoi  taken  in  tke 
deserted  cells  in  a  syringa-stem.  The  cocoon  was  made  of  silk  w ithoat 
any  Hiitd  o^ls.  Varioiis  European  spedee  of  Odynerus  store  their  nests 
with  difiBffent  insects ;  one  i^>eeies  uses  flies  as  well  as  caterpillars  of 
IbrMdT,  a  smaU  BKith,  and  other  Lepidefiera  ;  anotiher  species  uses  the 
tarvse  <H  Gkry$omda  (a  beetle)^  and  one  species  is  mentioned.as  being  de- 
stroyed by  the  larva  of  TaekktOy  a  two-winged  fly. 

The  Vespimim  of  LeiTeilley  or  FemtAe,  aeecnxlmg  to  Westwood^  are  re- 
flMcted  to  those  cpeeies  which  live  in  temporary  societies,  ocmsisting  of 
males,  females,  and  wori^ers,  or  nentergu  including  the  common  wasp  and 
hornets,  lliese  societies  are  annual,  only  being  dissolved  at  the  approa<dk 
ef  winter.  Previoos  to  the  setting  in  of  cold  weather  the  females,  whidi 
have  bat  recently  been  devri<^)ed,  »re  impregnated  by  the  males,  which 
soon  afterward  me.  The  fanaloB  then  dispme,  seek  winter  quarters  in 
Adtared  situations,  and  those  which  survive  the  rigors  of  winter,  in 
•priiig  oomm^Hse  tm  bmlding  of  a  new  nest  iii  which  th^  deposit  eggs 
and  tend  their  young  theni»^es — ^thoee  at  first  consisting  entirely  of 
neuters,  wbidi  assist  th^  paiients  in  tiie  dut^  of  the  nest.  Iliese 
MMi  are  eittier  built  under  ground  in  holes,  in  bsmks,  or  are  attached 
to  bmiciiee  of  trees,  or  the  woodwoA  of  ouUiouses;  s(»ne  of  them  are 
oonpoeed  of  a  paper-like  substance  fermed  of  fiinely  gnawed  wood,  or 
bark  of  trees  redi^ed  to  a  paste  by  the  action  of  the  jaws.  These 
inseets  are  voracious  and  pr^  on  oth^  insects,  mea^  fhiit,  honey,  &c., 
whiek  being  properly  prepared  in  the  stomach  of  ^Hhe  winged  insects, 
m  disgorged  and  serves  as  food  for  their  young.''  The  males  are 
drones  and  perform  no  labor,  'jfhe  stings  of  wasps  <are  very  painful, 
tat  are  very  soon  alleviated  by  the  aj^lication  oi  spirits  of  hartshorn 
or  annacmia.  The  larvae  are  fle^y  grubs  destitute  of  feet,  and  are 
eadi  inclosed  in  separate  cdls  and  in  a  reversed  x)osition,  having  thdr 
heads  downward  in  those  species  having  hanging  nests.  The  insects  of 
Vmfa  maculaUtj  or  the  bald-&ced  hon^  catch  flies,  &c;,  to  feed  their 
^001^9  ^uid  construct  nests  of  a  material  like  paper  made  from  wood 
fibers.  The  wasps  with  their  powerful  jaws  gnaw  off  small  filaments  of 
wood  flrom  <M  f<»ice-rail8,  posts,  &c.,  which  they  chew  into  a  pulp  and 
aipread  oat  into  dtieets  of  a  stnmg  gray  water-iuroof  paper,  which  fc»rms 
the  material  of  their  nests,  and  which  are  generally  suspended  firom  the 
bmiches  of  trees,  Th^  are  ftequently  larger  than  a  man's  head,  Mid  ot 
a^obolar  form. 

Ibeee  nests  are  covered  with  an  outer  envelope  of  many  irregular 
bgws  of  poper.  ^e  inside  consists  of  layers  of  hexagonal  cells  sus- 
pended tnm  the  top,  and  from  those  above,  by  numerous  little  pilhffs 
of  the  same  papier-MocMj  leaving  a  passage-way  between  the  different 
tesof  edis.  These  combs  are  placed  in  a  horizontal  position  and  contain 
flidi  of  them  but  a  single  egg,  whidn,  when  hatched,  becomes  a  larva  sus- 
pended with  its  head  and  mouth  ctownward  in  the  mouth  of  the  cell,  and 
ftoB  wfaidi  it  is  fed  l^  the  other  wasps. 

Ibe  oommunitns  consist  of  males,  females,  and  neuters.  Mr.  Walsh 
ake  states,  however,  that  some  of  the  workers  can  and  do  generate  with- 
em  any  intercourse  whatever  with  the  male.  The  nest  figured  (Fig.  80) 
is  xaduoed  bi  sixe.  Vegpa  germcmia  (Fig.  81)  is  figured  from  a  specimen 
liktt  in  Maryland.  ^Diis  species  and  Vespa  vulgaris  have  indiscrimi- 
aately  been  called  "  yeUow-jackets."  Mr.  D.  A.  A.  Nichols,  of  Westfleld, 
S.  T.,  writes  that  the  yeUow-jackets  in  his  neighborhood  all  build  nests 
in  trees  or  bushes  and  not  in  the  ground  as  generally  supposed.  One 
\  particularly  menticmed  as  built  near  the  roof  of  a  grainary,  and 
\  Itt  iadieB  in  diameter  and  20  inches  in  length.    Mr.  W^sh,  however, 
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States  fhat  all  the  species  with  which  he  is  acquaiated  build  in  the 
ground. 

Wasps  are  subject  to  th6  attack  of  several  parasites.  Phijfiphofu$ 
paradoxus  and  the  Lebia  (a  beetle),  VolueettOy  a  large  two-winged  fly, 
mfest  wasps'  nests,  and  two  ^edes  of  Ichneumon  flies,  one  of  which  is 
anomalous,  in&st  the  larvae.  Dr.  Packard,  however,  states  that  no  para- 
sites have  as  yet  bem  detected  in  this  country. 

Wasps  and  hornets  frequently  feed  upon  and  iigure  ripe  fruits.  They 
are  said  also  to  destroy  hon^-l^es,  but  are  also  beneficial  by  destroying 
flies  and  other  insects.  A  species  of  wasp  in  the  West  Indies  is  said  to 
be  infested  by  a  parasite  plant  or  fringns  which  rises  from  the  segments 
of  the  abdomen  and  other  parts  of  the  body,  presenting  the  singular 
appearance  of  a  living  wasp  carrying  a  living  plant. 

A  somewhat  similar  fungoid  growth  fix>m  tiie  head  of  a  harvest-fly,  or 
Oioadaj  has  been  presented  to  our  museum,  and  in  Australia  a  fim^id 
p;rowth  grows  from  the  caterpillar  of  a  moth.  Veepaorabro  (Fig.82)  bmlds 
its  nest  in  decayinghoUow  trees,  under  the  eaves  of  bams,  an£  according 
to  Mr.  Angus,  of  West  Farms,  has  been  introduced  about  sSew  York 
Insects  of  the  genus  PoUstes  are  much  slenderer  in  form  than  the  true 
wasps,  and  distinguished  by  having  the  first  segment  of  the  abdomen 
separated  by  a  slight  con^striction  from  the  second  segment.  The  food 
of  the  perfect  insect  is  partly  vegetable  and  partly  animal^  consisting  of 
honey,  pollen,  and  various  insects.  The  insects  are  mentioned  as  bung 
great  friends  lo  the  growers  of  tobacco,  as  destroying  the  caterpillars  of  the 
tobacco-worm  {MacrosUa  caroUna). when,  they  are  very  small,  in  July  and 
Augus^  by  carrying  them  off  as  food  for  their  young,  and  are  them- 
selves aestroyed  by  an  AMIU8.0T  large  two-winded  fly.  Insects  of  the 
genus  PoUsteSy  according  to  westwo<xl,  do  not  mdose  their  nests  in  a 
general  indosure  like  Vettpa.  but  leave  their  cells  exposed,  attaching 
them  to  steins  of  plants,  walls,  &c.,  sidewise. 

Polwtet  aoUica  (Fig.  83),  of  Europk  is  said  by  St.  Fargeau  to  build  nest^ 
having  cdUUi  filled  with  honey;  and  the  nest  fignred  has  been  figured 
from  Westwood,  as  ^ving  some  idea  of  their  st^rle  of  building. 

A  foreign  species,  Po2i«te9  lecheguana  (Fig.  84),  is  said  to  make  an  abun- 
dant supply  of  honey.  Arathercommonspedes.PoK«fe9./Iav0f!p(Fig.85), 
js  figured  as  from  Maryland,  together  with  a  small  unfinished  nest. 
Say  mentions  PoUstes  mUUfioOj  which  lives  in  a  paper  nest  near  Jalapa, 
and  makesa  kind  of  honey  having  a  very  pleasant  taste.  PoUstesruori- 
genosa  (Fig.  86),  of  the  United  States,  is  mentioned  by  Biley  as  carrying 
off  the  larv»  of  the  Colorado  potato-beeUe,  Doryphora  {Ohryisomaa) 
deoemUneata,  to  its  nest  as  food  for  its  young.  The  rest  of  this  family, 
according  to  Westwood,  consiBts  of  the  bees,  the  larv»  of  which  feM 
exdusivdy  on  pollen  and  honey,  and  the  insects  of  which  consist  of  males, 
females,  and  drones  or  neuters;  some  of  them  live  in  societies,  as  the 
honey-bee;  others,  however,  are  solitary  in  habits,  &c.,  and  consist  only 
of  males  and  females  without  any  neuters,  the  female  building  the  nest, 
which  is  generally  composed  of  a  series  of  cylindrical  cells  for  the  recep- 
tion of  the  eggs  and  pollen-paste  to  feed  their  young  when  hatched;  and 
a  third  class,  which  are  solitary  and  do  not  bmld  nests  at  alL  but  deposit 
their  eggs,  cuckoo-like,  in  the  already  provisioned  cells  of  other  bees* 
when,  by  eating  up  the  food  laid  up,  they  starve  out  and  kill  the  rightM 
owners. 

The  Andrenidcdy  form  the  first  family  of  Westwood  (subfEun.  ObtusiUn- 
gues)y  in  which  OoUetes  is  mentioned  as  having  tiie  females  resembling 
the  workers  of  the  honey-bee.  These  insects  form  large  colonies  and 
burrow  deep  in  the  earth,  at  the  end  of  whidi  burrows  are  several  car- 
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tridge-Uke  ceUs^  and  each  covered  with  a  cap  like  the  parchment  on  a 
drum-head.  Westwood  states  that  these  insects  nest  m  the  earth  and 
the  softer  parts  of  walls.  Each  nest  is  cylindrical^  consisting  of  &om  two 
to  four  cells  placed  end  to  end,  the  bottom  of  one  fitting  into  the  month 
of  that  beneath  it,  and  in  each  cell  are  deposited  an  egg  and  a  quantity 
of  pollen  to  serve  as  food  for  the  larva  whai  hatched.  They  are  subject 
to  the  attacks  of  parasites  in  Europe,  among  which  is  MiUograrnmOj  a  two- 
winged  fly,  and  a  cuckoo,  or  guest-fly,  Epeolus.  G?he  second  subfamily  of 
Westwood  {AcvMirigues^  contains  the  genus  Sphecodesj  of  which  Dr. 
Packard  states  that  the  body  is  smooth  and  wasx>-like,  with  the  abdomen 
of  a  light-red  color.  Mr.  F.  Smith  says  that  this  genus  builds  ceUs^ 
althoi^h  it  has  been  stated  by  some  autiborities  in  Europe  to  be  parasit- 
ical on  Halictm  and  Andcena.  Halictus  contains  some  very  small  species 
in  England,  sometimes  of  metallic  icolors.  Halictus  paralUluSy  of  Say, 
excavates  small  deep  holes,  from  six  inches  to  a  foot  m  depth,  the  cells 
of  which  are  glazed  within.  The  females  are  supposed  to  hibernate,  and 
each  larva  is  in  a  cell  by  itself^  placed  upon  a  lump  of  pollen  on  which  it 
feeds.  Westwood  says  that  Halictus  terebraior  of  Europe  makes  burrows 
in  beaten  tracts  and  deposits  small  balls  of  poUen  slightiy  moistened  with 
honey  in  cells  with  their  eggs,  and  the  burrows  are  often  observed  in 
great  numbers  placed  close  together.  Halictus  Ugatus  (Hg.  87)  is  figured 
as  found  in  Maryland. 

Andrena  very  much  resembles  the  common  hive-bees  of  Europe.  They 
make  their  cells  in  light,  sandy  soil,  five  inches  to  a  foot  under  ground, 
and  deposit  ah  egg  in  a  mass  of  pollen,  and  when  the  eggs  have  beeoi 
properly  placed  the  female  stops  the  mouth  of  her  burrow.  The  habits 
of  Andrena  vuma  have  been  described  by  Mr.  Smith,  llie  larvae  were 
taken  foil-grown  in  June,  the  pupsB  were  found  the  first  of  August,  and 
the  mature  bee  appeared  the  last  of  the  same  month.  The  female  of 
Andrena  nigrocenea  (Fig.  88),  of  Europe,  is  figured  &om  Westwood. 
Andreiia  is  subject  to  parasitic  insects  which  destroy  it.  StylopSj  an  in- 
sect now  classed  with  the  beetle,  and  Bra/Ula  cceca^  figured  among  the 
Dipjeiaj  or  two-winged  flea,  are  mentioned  as  destroying  this  insec€ 

Professor  Packard  here  mentions  Angochlcra  as  a  l^utifal,  shining, 
metaUic-green  species,  very  commonly  met  with,  and  which  forms  a  bur- 
row, the  last  of  June,  about  four  inches  in  depth.  A.  purusj  a  small 
green  species,  is  found  in  Salem,  Mass. 

Prosapis  is  mentioned  by  Mr.  Smith,  who  states  that  this  genus  is  not 
parasitical,  as  formerly  supposed,  as  he  has  repeatedly  bred  them  fix>m 
cells  laid  io  regular  order  in  the  hollow  of  bramble-stems. 

Mr.  Saimders,  of  Canada,  also  says  they  construct  their  cells  in  bram- 
ble-sticks, whicn  they  bore  in  the  same  manner  as  CoUetes.  with  a  thin, 
transparent  membrane,  calculated  for  holding  semi-liquid  honey,  which 
they  store  up  for  their  yoimg.  GChese  insects  are  much  attacked  by  a 
StylopSj  before  mentioned. 

In  the  genus  Spliecodes^  Dr.  Packard  states  that  the  body  is  smooth 
and  wasp-Uke,  with  the  abdomen  light-red.  Mr.  !Q.  Smith  says  that  this 
genus  builds  cc^ls,  although  it  has  been  stated  to  be  parasitical  on  HaUc- 
ms  and  Andrem* 

Family  2,  ApidcBy  or  bees,  of  Westwood  (subfam.  1,  Andrenaides)^  con- 
tains the  genus  Pa^urguSy  the  insects  of  which  are  stated  to  <^  revd  in 
honey-pollen  of  a  large  anthemis,  and  to  be  attached  to  semi-flocculent 
flowers^;  they  are  furnished  with  a  poUen-plate  on  each  side  of  the  meta- 
thoraz,  and  another  on  the  posterior  femora,  and  the  hind  legs  have 
also  poUen-brushes. 

Subfamily  2,  Denudata!^  of  Westwood^  contains  the  naked,  or  smooth 
8a 
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becMj  or  tiiose  not  clothed  with  long  hairs.  The  geniiB  Namada  containB 
gayly  colored  bees  resembling  waeps.  They  are  destitate  of  hairSi  and 
have  no  uustnun^it  for  conveying  pollen.  In  Europe  they  frequent  dry, 
sunny  banks,  and  are  generally  known  as  guest,  or  cuckoo  bees,  as  they 
are  said  to  be  parasitical  in  tiie  nests  of  other  bees,  feeding  upon  the 
pollen  laid  np  for  the  young  larvdd  of  the  rightfol  proprietors.  They  aj^ 
reported  to  infest  the  nests  of  iln<^6na,P<»ii«rj)rtt9,  and  £7uor^  in  Europe; 
the  females  do  not  sting  severely,  and  give  out  a  sweet  scent. 

Nomada  imbuicaia  and  pulobeUa  have  been  found  in  the  nest  of  Andrena 
vidnay  and  Namada  pulcheUa  in  the  cells  of  HaHctus  paraliUus.  In  both 
these  cases  it  appears  that  the  larvae  of  Namada  must  feed  on  the  pollen- 
mass  destined  for  the  other  bees,  but  Dr.  Packard  adds,  howevdr,  that 
the  masses  of  pollen  seem  to  be  enough  for  both  g^iera  to  feed  upon, 
as  the  young  of  both  host  and  parasite  were  found  living  harmoniously 
together,  and  the  hosts  and  their  parasites  were  both  discovered  at  the 
same  time.   Namada  hisignata  (Fig.  89)  as  figured^  was  taken  in  Maryland. 

Subfamily  3,  LangUabra^  of  Westwood,  is,  as  its  name  imports,  distin- 
guished by  the  oblong  form  of  the  upper  lip.  The  genus  OceUades  is  also 
a  cuckoo,  or  guest  bee,  and  lays  its  eggs  in  the  nests  or  cells  of  other  bees. 
Br.  Packard  says  the  body  is  stout  and  the  bee  mimics  its  host.  Megor 
6MU.  The  insects  are  found  in  flowers.  Meleotaj  of  Latraille,  is  said  to 
be  short  and  hirsute,  and  in  Europe,  according  to  Westwood,  is  parasitic 
in  nests  of  Anthidium,  MegachUe^  Ornnia^  Anthaphoroj  and  Epaalus  are 
parasitic  in  Calletes.  According  to  Dr.  Packard,  m  the  genus  AwtMdiwn 
the  males  are  much  smaller  than  the  females,  and  the  abdomen  is  broad 
and  armed  with  lateral  and  terminal  spines ;  the  insects  frequent  woolly- 
leaved  flowers,  stripping  oflf  the  down  to  form  their  nests,  which  they 

C*  e  in  holes  of  trees,  So.  They  hibernate  in  the  larva  state,  and  the 
make  their  appearance  in  summer.  Anthidium  manicatum  (Fig.  90), 
a  European  species,  is  figured  here  from  Westwood. 

Insects  of  the  genus  Oamia  are  commonly  known  by  the  name  of 
mason-bees.  Their  habits  are  various.  Some  of  them  make  cells  in 
holes  or  in  rotten  palings  and  posts,  others  construct  nests  of  minute 
grains  of  sand  cemented  together  witii  a  glutinous  secretion,  in  angles  of 
waUs,  or  crevices  between  bricks.  In  Europe  Osmia  gaUa/rvm  forms 
nests  in  abandoned  oak-galls,  around  which  it  glues  the  leaves.  Osmia 
helicala  forms  nests  in  deserted  snail-shells,  and  others,  Osmia  Ugnaria  of 
Say,  were  found  in  a  perfect  state  in  earthen  cells  beneath  stones.  Its 
cell  was  half  an  inch  long,  cylindrical,  and  contracted  slightly  into  a 
sort  of  net  just  before  the  opening  of  the  exit  of  the  bee.  flie  insect  of 
0.  lignivara  (Fig.  91)  is  0.50  in  length,  of  a  deep,  blacMsh-blue  color, 
with  greeiiish  reflections,  and  was  tunneling  in  wood  of  ehn,  the  tunnels 
being  three  inches  in  length  by  three-tenSis  in  width,  and  which  con- 
tained five  somewhat  jug-Miaped  cells. 

The  genus  MegachUe  comprises  the  leaf-cutting  bees,  and  are  distin- 
guished by  their  oval  abdomen,  and  very  short  two-lointed  maxillaiy 
palpi.  The  jaws  an*  labrum  are  very  large.  These  mseots  form  nest« 
in  trunks  of  decayed  trees,  in  holes  of  old  palings  and  posts,  &c.,  whidi 
are  lined  with  pieces  of  leaves  of  a  circular  form,  cut  from  plants  and 
shrubs  by  theirjaws,-and  curiously  fitted  together  so  as  to  form  linings 
to  their  cells.  The  bottom  of  these  cells  being  concave  they  fit  into  the 
mouth  of  the  cells  beneath ;  several  of  them  are  found  in  one  burrow, 
fitting  into  each  other  like  a  nest  of  thimbles.  One  European  bee  uses 
pieces  of  the  leaves  of  a  scarlet  poppy,  others  use  leaves  of  roses  or 
other  plants.  Some  nests  were  found  in  old  galls  of  Callaspidia  {Cyrir 
%is)  confuenta  (Fig.  92)  in  Maryland.  MegacUle  centunotdus  is  a  very 
common  species,  and  forms  its  nests  with  cux5ular  leaves  cut  from  rose- 
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boflhes.  MegachiU  anmaUi  (Fig.  93,  two  figures))  is  a  somewhat  oopi- 
mon  speoieS)  and  is  sometimes  found  in  stems  ca  elder.  The  nest  of 
M^NuAile  hrevisy  of  Bay,  is  also  made  of  rose-leavesy  and  is  scaioely 
different  fi^om  M.  cewhrnotUut.  MegaohUe  is  destroyed  uy  minute  Ichneu- 
mon flies,  Arthophorcbia  m^ocAtJb. 

I3i6  genus  CercMna  in  habits  and  structural  characters  closely  resem- 
bles Xylocopa  mentioned  below.  Their  nests  are  formed  in  the  jpith 
of  brambles  and  briars  out  of  which  they  scoop  the  pith,  and  deposit  in 
them  at  regular  distances  masses  of  a  coarse  sort  of  honey  on  which  the 
larva  feeds.  Other  authors,  however,  have  asserted  (erroneous^)  that 
they  are  parasites  in  nests  of  Osmiaj  &c.  Ceratina  duplex  (Fig.  04)  is  a 
small,  bright-green,  smooth-bodied  speeies,  which  burrows  out  the  stems 
of  alder^  blackberry,  syringa,  aster,  &a,  or  other  pithy  shrubs  and  plants, 
excavatmg  them  frequent^  to  the  depth  of  six  or  seven  inches.  It  takes 
about  two  taionths  for  the  insect  to  complete  its  metamorphosis  to  the 
perfdct  bee,  which  lives  through  the  winter. 

The  fourth  subfamily  of  Westwood,  ScopulipedeSj  derives  its  name  firom 
the  thick  lining  of  hairs  upon  the  hind  legs  of  the  female,  and  which  con- 
stitute the  pollen-brushes ;  they  have  no  poUen-plates,  ana  the  abdomen  is 
destitute  of  pollen-brushes.  The  sexes  are  often  very  different  both  in 
structure  and  color.  The  males  in  some  having  very  long  antennsD^  in 
others  the  posterior  tibiae  are  thickened,  while  in  a  few  the  tarsi  of  the  in- 
termediate legs  are  fhmished  with  curious  brushes  of  hair.  Their  nests 
are  formed  in  the  crevices  of  old  walls  and  in  the  ground  on  sunnny  banks; 
their  cells  are  made  of  earth,  and  very  smooth  on  the  inside,  and  when 
finished  the  mouth  of  the  nest  is  filled  with  earth.  Males  of  the  genus 
Huoera  are  distinguished  by  the  great  length  of  their  antennse  (hence 
their  naSme),  which  are  nearly  the  length  of  the  body.  The  cells  of  the 
European  species  are  formed  under  ground  at  a  depth  of  two  or  three 
inches,  and  their  internal  structure  is  very  smooth. 

Eucera  maoulata  is  a  common  species  here,  and  they  are  said  to  be 
gregarious  in  habits,  their  nests  being  placed  near  each  other.  The 
genus  Anthopliora  resembles  BoTubus  or  the  bumble-bee  in  its  plump 
and  haiiT  body.  They  are  also  gregarious,  their  numerous  cells,  althonj^ 
independent  of  each  other,  being  crowd.ed  together  in  grassy  banks. 
ISie  insects  themselves  are  troubled  with  parasites  ^  a  species  of  Melecta 
]m  its  eggs  in  their  ceUs,  and  their  larvae  are  iofested  with  flies  of  a 
OhaUds^  Aniherophorabiay  and  Monodontomerus.ojid  a  peculiar  Idnd  of 
mite^  Heteropus  ventuioous,  according  to  Dr.  Packard.  The  European 
species.  A.  vetusa^  makes  its  nest  in  hard,  diy  banks,  and  in  crevices  of 
w^ls,  ourrowin^  through  the  mortar,  and  causing  much  damage  by 
loosening  the  bncks. 

The  genus  Xylocopa^  or  the  tree-carpenter  bees,  contains  some  very 
large  species.  Xylocopa  of  Europe,  by  means  of  its  jaws,  burrows  in  the 
wood  of  posts,  palings,  &c.,  and  forms  pa^toages  twelve  or  flfteen  inches 
in  length,  of  rather  more  than  half  an  inch  in  diameter;  the  top  and  bot- 
tom of  the  tunnel  arc  curved,  having  a  passage  at  each  end.  When  the 
borrow  is  complete  the  bee  deposits  an  egg  at  the  bottom,  with  a  proper 
supply  of  pollen-paste,  and  the  whole  is  then  covered  with  a  layer  of 
agglutinated  sawdust^  formed  during  the  construction  of  the  burrow. 
Q%e  layer  thus  formed  serves  not  only  as  the  roof  of  one  cell,  but  as  the 
floor  of  another,  which  is  placed  immediately  above  it  They  thus  pro- 
ceed until  about  a  dozen  cells  are  formed.  When  the  larv®  are  ftiU 
grown  they  assume  the  pupa  state,  head  downwards,  so  as  to  allow  the 
fowermost  and  eldest  to  make  its  way  out  of  the  bottom  of  the  burrow, 
as  soo^  as  it  becomes  winged,  and  which  in  consequence  takes  place 
earlier  than  in  those  which  occupy  the  upper  oells. 
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The  above  very  lucid  and  comprehensive  description  is  taken  from 
Westwood,  and  will  apply  equally  well  to  our  well-known  species.  ' 

Xylocopa  virginicOj  or  Carpenter  bee.  Mr.  Angus,  of  West  Farms, 
states  that  in  making  its  burrow  the  bee  follows  the  grain  of  the  wood, 
except  at  the  entrance,  which  is  about  her  own  length.  The  tunnel  runs 
from  one  to  one  and  a  half  feet  in  length;  the  partitions  in  it  are  com- 
posed of  wood-raspings  and  some  sticky  fluid,  probably  saliva.  In  July  the 
cells  contained  nearly  fidl-grown  larvsB  feeding  on  masses  of  pollen,  which 
were  as  lar^e  as  a  kidney  bean.  In  Europe  Sapyga  repando  {Hymenopte- 
ratis  insect)  is  parasitic  in  the  cells  of  Xylocopa  molaoeoj  and  in  the  Umted 
States  Anthrax  aimoso  (a  two-winged  fly)  destroys  the  larv»  of  our 
native  Carpenter  bee,  Xylocopa  virginioa.  The  males  of  Xylocopa  Caro- 
lina (Fig.  95)  are  usually  known  as  white-headed  Carpenter  bees  in  this 
neighborhood,  and  are  said  not  to  sting. 

The  females  (Fig.  96,  insect,  natural  size,  and  nest  reduced)  may  be 
distinguished  by  their  black  heads,  and  sting  severely.  The  insects  them- 
selves appear  to  frequent  some  species  of  flowers  for  the  sake  of  their 
honey,  or  the  sweet  liquid  substance  found  in  them.  The  injury  done  by 
the  Carpenter  bees  to  the  under  side  of  roofis  of  piazzas,  or  under  orna- 
mental railing  of  wood  or  to  posts,  &c.,  is  sometimes  veiy  great,  and 
may  readily  be  seen  by  the  heaps  of  sawdust  scattered  over  the  floor 
under  their  burrows,  and  the  best  way  to  get  rid  of  these  pests  is  to  kill 
them  when  entering  or  leaving  their  burrow,  or  plugging  up  their  hole, 
after  putting  in  a  httle  camphor,  or  cotton  steeped  in  turpentine,  bcoi- 
zine,  or  some  equally  disagreeably -scented  material  The  fifth  sub-family, 
SooialeSjOT  sooaJ  bees,  of  Latraille  {Apidea  of  Westwood),  contains  the 
genus  Bombusj  or  humble-bees.  These  consist  of  males,  females,  and 
neuter's  or  workers,  and  are  weU-known  by  their  large,  veiy  hairy  bodies  ^ 
and  great  size.  Ilieir  colors,  generally  black  with  bands  of  yellow  or 
orange,  Bombus  virginicus  (Fig.  97).  is  here  figured  from  Maryland.  In 
Europe  they  are  said  to  form  societies  of  fifiby  to  sixty,  or  even  more,  in- 
dividuals, and  make  their  nests  under  ground  in  meadows,  pastures,  and 
hedge  rows,  generally  employing  dead  leaves  and  moss.  They  remain 
in  societies  until  cold  weather  kills  most  of  them,  leaving  the  few  impreg- 
nated females  who  survive  to  found  new  colonies  in  spring.  When  the 
larv8d  are  folly  grown  they  open  silken  cells  in  which  tiiey  inclose  them- 
selves, and  change  to  pupsa.  After  remaining  a  short  time  in  tins  state 
the  fiilly-developed  humble-bee  makes  its  appearance. 

Bombu8pennsylva/nicu8  (Fig.  98)  is  figured.  These  insects  are  destroyed 
by  voluoewu  and  OonopSy  Authomyia  or  Toc/nno,  and  several  species  of 
Anihras  (see  in  Diptera)  Anobivm  pamceum^  a  beetie,  mdoe  and  ShylopB 

gee  in  Ooleoptera)j  and  Antherophagus  a  ChalciSj  or  four-winged  fly. 
ver  forty  species  of  the  himible-bee  are  said  to  inhabit  the  United 
States.  The  genus  Apihus  is  said  to  resenible  Bonibus  (humble-bee)  in 
general  form,  but  these  insects  are  said  to  be  incapable  of  working  like 
tiie  humble  bee,  and  are  therefore  parasitic,  and  are  supported  as  larvsa 
to  prey  on  the  larv»  of  Bonibusj  their  tibi»  being  convex  instead  of  con- 
cave, and  having  no  organ  for  carrying  poUen.  Apathus  elatus  (Fig.  99) 
Fdbrums  is  here  figured. 

Apia  MeUificOj  the  common  hive  bee,  and  some  otiier  analogous  species, 
formerlv  the  second  section  of  the  Socials  of  Westwood,  have  the  basal 
joint  of  tiiie  posterior  tarsi  striated,  and  the  posterior  tibisd  have  no 
spurs  at  the  extremity,  a  character  not  to  be  found  in  any  other  hymen* 
opterous  group.  So  many  comprehensive  and  frdl  detiols  of  the  nat^ 
nnl  history,  habits,  structure,  and  treatment  of  these  insects  in  a  state 
of  domestication  may  be  found  in  former  pages  of  these  agricnltoral 
reports  of  the  Department  of  Agriculture,  and  in  the  various  treatises  on 
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the  bee  and  its  coltore,  that  it  will  be  useless,  and  take  up  too  mnch 
space,  to  recapitulate  tiiem  here.  We  will  tha^efore  merely  add  a  few 
notes  on  the  subject,  and  give  a  list  of  the  varieties  of  Honey  bees  that 
axe  domesticated  or  raised  in  the  varions  countries,  fix>m  Westwood. 

Apis  meUifiqa  la  our  common  honey  bee  from  Europe  and  imported 
into  the  United  States.  A.  UgusMca  is  kept  in  some  parts  of  Italy;  A. 
faseiata  in  Egypt  and  some  parts  of  Asia  Minor;  A,  unicolor  in  Mada- 
gascar; A.  indica  in  Bengal;  A.  adamonii  in  Senegal;  and  an  unde- 
scribed  species  is  known  in  Chili.  Apia  lingvstioa  (Fig.  100),  the  second 
bee  mentioned  in  this  list,  is  said  to  agree  with  the  description  of  the 
honey  bee  in  Aristotle. 

These  bees  have  been  introduced  into  the  United  States,  and  when 
kept  pure  and  unmixed  with  our  common  honey  bee  are  said  to  be 
milder  in  their  temper  and  more  diligent  in  laying  up  honey.  GQiev  may 
be  distinguished  by  their  color  and  by  having  a  broad  orange  ring  or 
mark  on  their  abdomen. 

^ot  having  a  specimen  we  have  taken  our  figure  from  the  naturalist^s 
library.  The  comjnon  honey  bee  is  destroyed  by  several  paraaiteSy 
among  which  will  be  found  Phara  incraaiatUy  or  bee  fly;  Br<mla  caecoy  or 
bee  louse:  Trichodes.  a  beetle;  Olerus  apicmus^  &c.,  of  Europe,  also  a 
beetle;  Mdoe  and  Slylapsy  both  coleopterous  insects;  and  a  gordius  or 
hair  snake  or  worm.  The  bee  moth  (ChUldria  eereama)^  however,  is  one 
of  the  greatest  troubles  to  the  bee  keeper,  as  their  large,  yellowish- white, 
clumpy  larvsd  or  grubs  eat  through  the  wax  cells  in  tne  hive  and  spin 
their  filthy  webs  throughout  the  comb,  and  thus  cause  the  bees  to  desert 
the  hive.  G^iere  are  several  patent  hives  which  are  said  to  be  moth- 
proof, and  which  areliighly  recommended  by  the  patentees  and  others, 
but  in  this  case  the  department  can  recomjnend  no  particular  hive,  but 
leave  the  subject  entiray  to  the  apiarians  themselves  to  decide  which 
is  the  best  and  most  reliable.  Some  years  ago  we  ourselves  cleared  a 
hive  of  the  bee  moth  by  merely  laying  three  or  four  hollow  pieces  of 
elder,  split  lengthwise  down  the  middle  and  notched  here  and  there  at 
the  sides,  maMng  holes  into  which  the  worms  retreated  in  the  night 
when  Mien  from  the  comb  on  to  the  foot-board  of  the  hive  on  which  the 
bee-traps  were,  placed.  These  sticks  were  withdrawn  very  early  every 
morning  and  examined,  the  gr^bs  killed,  and  the  sticks  replaced  imme- 
diately. 

On  the  first  few  days  after  applying  these  traps  on  the  foot-board  of 
the  hive«  at  least  10  to  15  worms  were  taken  daily  until  at  last  they 
dwindled  down  to  only  3  or  4;  finally  these  troublesome  pests  were 
destroyed.  At  the  same  time,  however,  the  hive  was  examined,  and  all 
the  perfect  moths  found  were  immediately  killed,  and  the  wrens  were 
encouraged  to  build  close  to  the  hives  to  destroy  the  insects  and  &llen 
worms  on  the  ground.  The  elder  sticks  were  only  used  before  the  intro- 
duction of  the  numerous  patented  hives  and  other  devices  which  have  of 
late  been  used. 

A  hive  of  stingless  bees  was  once  sent  to  the  departmental  gardens 
from  South  America,  in  a  hollow  tree  or  log,  but,  although  they  lived 
and  worked  a  littie  during  the  heat  of  summer,  all  died  during  the  first 
cold  weatiier.  Their  comb  was  of  a  very  dark,  coarse,  and  somewhat 
brittie  wax,  with  irregular  large  ceUs,  from  the  size  of  a  sparrow's  egg 
to  that  of  a  pigeon.  Westwood  speaks  of  other  exotic  species  compos- 
ing the  two  genera,  MaUpora  and  Trigonaj  and  says  that  insects  of  the 
latter  genus  build  their  nests  at  the  top  branches  of  trees,  out  of  the 
reach  of  monkeys,  in  the  shape  of  a  large  pear,  while  titie  former  select 
cavities  in  rotten  stumps  of  trees. 
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EBPOET  OF  MXrSEUM  DIVISION. 

Since  the  last  report  of  this  division  wl»  made,  the  entire  museum  haa 
been  thoroughly  renova^^ed.  The  lar^^  aoenmulation  of  material  during 
the  last  two  years  necessitated  additional  space  for  purposes  of  expo* 
sition.  and  as  the  floor-space  was  ftdly  occupied  with  cases,  a  galleiy 
was  decided  upon.  Plans  were  therefore  drawn  up  by  the  architect  of 
the  building,  and,  upon  the  appropriation  of  $2,500  by  Oongress,  the 
gaUe^  was  constructed,  occupying  two  sides  of  tne  museum  halL  The 
requisite  number  of  cases  to  fill  such  a  gallery  were  already  in  the  pos- 
session ef  the  department,  the  museum  cases  used  for  the  Oentennial 
exhibit  having  beki  planned  with  this  object  in  view,  and  at  the  close  of 
the  Exhibition  in  Philadelphia  were  trauBported  to  Washington,  and,  in 
JvJy  and  August,  were  placed  in  position. 

llie  galleries  extend  on  the  north  and  south  sides  of  the  museum  hall 
and  are  15  feet  in  width,  that  on  the  north  extending  102  feet,  or  the 
entire  length  of  the  museum.  On  the  south  side  the  vestibule  of  the 
museum-entrance  divides  tiie  gallery  into  two  sections,  each  41  feet  long, 
making  an  additional  floor-space  of  2,760  feet,  or  a  total  space,  in  round 
numb^  of  6,500  feet  in  the  museum  hall,  without  allowing  for  three 
staircases.  The  ^;allery  is  13  feet  high  fix>m  the  main  floor  of  the  museum 
to  the  top  of  the  iron  supports;  to  the  floor  of  the  gallery  is  another  foot, 
leaving  a  space  of  13  feet  between  it  and  the  ceiling  of  the  museum.  The 
cases  on  the  main  floor,  sixteen  in  number,  reaching  to  the  gallery,  pro- 
ject  beyond  it  into  the  center  of  the  hall  3  feet;  they  are  14  feet  long  and 
4  feet  wide,  and  are  arranged  witli  three  stationary  shelves.  The  new 
cases  placed  immediately  over  them  are  much  lighter  in  construction 
and  of  the  same  width,  but  in  length  are  only  10  and  in  height  but  8 
feet.  ^  Patent  adjustable  shelving"  is  used  in  these  cases,  together  with 
improved  graduated  steps,  made  after  designs  furnished  by  one  of  the 
museum-assistants. 

In  the  center  of  the  hall,  opposite  the  main  entrace,  is  placed  the  large 
red-wood  table  surmounted  by  a  single  California  plank,  and  on  either 
side  of  it,  running  lengthwise  up  and  down  the  hall,  are  four  low  cases, 
making  in  all  forty  cases  for  the  purposes  of  exhibition.  All  the  shelv- 
ing and  interior  iron  work  has  bcSen  repainted  a  bluish  tint,  contrasting 
better  with  the  specimens  than  the  dead  white  formerly  used.  Upon  the 
completion  of  this  work  the  department  collections  exhibited  at  tie  Cen- 
tennial were  unpacked  and,  with  the  old  museum  collections,  arranged 
principally  in  the  lower  portion  of  the  hall.  Such  of  the  specimens  in 
the  large  collection  of  foreign  donations  secured  at  the  Centennial  as 
were  afieady  in  jars,  or  in  condition  to  exhibit,  were  brought  into  the 
museum,  though  fully  one-half  of  this  collection  still  remains  unpacked. 
Four  cases  in  the  southeast  gallery  are  used  for  the  exhibition  of  native 
and  foreign  woods,  and  for  objects  of  strictly  botanical  interest. 

The  oonection  embraces,  first,  the  direct  products  of  American  agri- 
culture, as  the  grains,  firuits,  and  fibers,  as  produced  by  the  farmer,  with 
only  the  simple  preparation  necessary  to  market  them;  then  the  indirect 
products  of  the  soil,  where  are  exhibited  the  same  objects  after  having 
passed  through  one  or  more  stages  of  preparation,  a^  the  fiber  spun  into 
thread  and  woven  into  fabrics,  or  the  grains  and  fniits  or  other  vegetable 
products  chan|^  by  chemistry  or  the  arts  into  food  preparations  or 
materials  used  m  the  economic  arts.  A  section  of  the  museum  is  devoted 
to  objects  in  the  animal  kingdom  useful  or  injurious  to  agriculture,  or 
entering  into  the  economy  of  the  farm,  as  domestic  animals,  poultry, 
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gBxae^  and  small  bircte,  or  the  insecto  iiyiirioaB  to  vegetation,  comprising 
the  natoral  history  of  agricoltore. 

In  arranging  such  a  collection,  a  classification  mnst  be  adopted  that 
is  simple  and  at  the  same  time  comprehensive,  and  as  it  is  one  of  the 
object*  CKf  an  agricaltnral  museum  to  give  the  consecutive  history  of  a 
product,  showing  it  in  its  various  stages,  as,  for  example,  cotton  from  the 
seed  to  the  manufactured  fkbric,  the  raw  material  and  tne  prepared  sub- 
stance must  be  exhibited  in  close  proximity.  As  the  collection  of  cereal 
products  is  of  the  first  consideration,  to  be  of  real  value  a  large  seiies  is 
necessary  in  order  that  proper  comparisons  may  be  made,  and  as  many 
varieties  are  only  suited  to  partictdar  sections  of  the  country,  the  arrange- 
ment is  necessarily  by  States.  Thus  we  are  enabled  to  trace  a  given 
wheat  or  barley  through  different  portions  of  tlie  country,  and,  rating 
weight  and  yieldj^  mark  that  State  or  group  of  States  where  it  seems 
to  thrive  best  With  foreign  collections,  an  arrangement  by  countries 
shows  at  a  glance  the  agriculture  of  a  particular  country  and  the  com- 
parative agriculture  of  different  countries  in  relation  to  eadi  other. 
After  the  coUection  of  bread-pnxlocing  substances  come  the  firuits  and 
vegetables,  and  these  sere  arranged  in  a  somewhat  similar  manner;  then 
follow  the  manufacture  from  all  of  these  in  their  varied  forms,  as  floui^ 
starch,  sugar,  &c.,  together  with  various  other  vegetable  substances  ana 
their  preparations,  the  whole  grouped  in  one  section  as  substances  used 
for  food. 

The  materials  used  exclusively  in  the  economic  arts  or  in  manufacture, 
as  the  textile  fibers,  paper-making  materials,  coloring  and  tanning  sub- 
stances, oils,  gums,  resins,  &c,  and  the  objects  made  from  them,  includ- 
ing also  a  few  substances  closely  related  from  the  animal  and  mineral 
kingdoms,  are  grouped  in  other  sections.  Here  we  are  enabled  to  show- 
comparatively,  the  products  of  differeut  sections  of  the  ooontrr  or  of 
the  world  as  used  in  the  mechanic  arts,  and  to  trace  them  step  by  step 
through  all  their  changes,  showing  the  farmer  or  the  general  observer 
just  what  portions  of  a  plant,  or  what  kind  and  quality  of  wool,  enters 
into  the  construction  of  a  partioilar  fSa>l:Hic. 

In  a  third  section  are  grouped  the  animals,  birds,  and  insects,  showing 
the  true  types  of  domestic  poultry  and  their  supposed  origin;  our  game 
birds  that  have  been  or  may  be  domesticated  or  introduc^  from  other 
countries,  the  small  birds  arranged  in  their  relation  to  agriculture  as  to 
their  benefit  or  injury ;  and  lastly  the  grand  army  of  noxious  or  beneficial 
insects. 

A  fourth  group  illustrates  practical  botany  by  collections  of  native  and 
foreign  forest- woods.  &c.,  carpological  collections,  and  specimens  of  fibers, 
fruits,  seeds,  &c.,  or  strictly  botanical  interest;  and  into  a  tifth  section 
are  grouped  feitilizers,  soils,  fann  implements,  and  miscellaneous  objects 
that  can  have  no  place  in  the  foregoing  sections. 

A  museum  of  this  character  should  be  for  utility,  and  not  for  mere 
exhibition  as  a  fi-ee  show-room.  In  the  first  place,  it  is  an  object  library, 
where,  consulted  in  connection  with  the  conservatories  or  arboretum, 
questions  may  be  at  once  answered  upon  the  entire  history  of  most  of 
our  vegetable  products.  Nor  is  the  mere  labor  of  arranging  the  speci- 
mens in  cases  the  principal  work  of  the  museum.  The  fcustory,  desoip- 
tion,  uses,  and  metiiods  of  preparation  of  its  many  Interestmg  products 
should  be  gleaned,  new  £acts  added,  study  and  examination  n^e — with 
the  ndcroscope  where  necessary — and  this  valuable  information  given  to 
the  public  in  a  form  that  will  enable  those  who  never  visit  the  depart- 
ment to  avail  themselves  of  the  b^ieflts  of  its  collections.  In  addition, 
there  are  new  aad  interesting  fibers  Aat  may  be  utilized,  gums  and 
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resins  that  may  contain  some  unknown  nseM  element  to  be  examined 
and  tested,  and  many  other  products  that  in  a  mere  eiJiibition-room  mi^t 
lie  upon  a  shelf  a  meaningless  object  f<nr  ages;  and  only  such  puttme 
the  museum  into  imperishable  record  will  bria^  out  this  hnoftoledge  and 
make  it  truly  usefol,  or  answer  the  ends  for  which  it  waa  established* 

The  following  is  a  systematic  classification  of  the  museum,  finom  a  study 
of  the  museum  itself,  and  relating  only  to  the  material  it  at  present 
contains: 

ECONOMIC  MUSEUM  OP  AGRICULTUEE. 

8y$tematie  dassifioaiUm, 

Section  A«— Food  substances* 

Subsection  L— Oebeals  and  Leouhes. 
a.  Cereals. 

Wheat,  maize  or  Indian  com,  rye,  barley,  oats,  buckwheat,  and  rioe, 

native  and  foreign. 
(These  and  the  following  specimens  in  this  subsection  are  arranged 
by  States  or  by  countries.) 
b*  Small  grains  and  seeds. 
Millet,  sorghum,  &a 

(The  grass-seeds  are  also  included  in  this  subsection.) 
0.  L^wmes. 

Beans,  pease,  &a 

Subsection  EL— Fbuits  and  YEaBTABLBS. 

a.  WitTiout  preparation. 

Models  in  plaster,  papier-mach6,  &a 

Preserved  as  specimens  in  alcohol,  brine,  &a 
h.  Prepared  far  food. 

Edible  nuts,  as  almond,  walnut,  pecan,  &a 

Dried  fruits— apples,  peaches,  &a,  figs,  raisins,  &a 

Oanned  fruits. 

Preserves. 

Subsection  IIL— Fabinaceous  Substanobb. 

a.  Qrits. 

Cracked  com  and  hominy,  cracked  and  crashed  wheats. 
Avena  or  oaten  grits,  farina  (Becker's),  &c. 
Pearl  barley; 

b.  Meals. 

White  and  yellow  meals  fix>m  Indian  com. 

Bye,  Graham  and  oat  meal 

Meal  of  plantain,  cassava,  &a 
0.  Flour. 

Wheat,  rye,  and  buckwheat  flours. 

Rice-flour. 

Flour  fix)m  dried  tubers  of  sweet  potato. 
d.  Starches. 
A.— Used  as  pood. 

Corn-starch,  maizena,  and  other  cereal  starches. 

Starch  from  cassava,  farina  from  bread-fruit 

Arrowroot,  sago,  tapioca,  mandioca,  &c. 
B.^Usbd  in  the  arts  (placed  proviBionally  in  Section  A). 

Potato,  wheat,  and  other  starches  used  for  sizing;  dextrine.. 
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e.  MiicetUjmeaus. 

Complete  seri^  illnstrating  the  mannfiactare  of  flonr. 

Split  pease,  dried  sweet  com,  &c 

Bread  made  by  natives  of  Santo  Domingo,  and  other  specimena. 

Subsection  IY.— Sugar  and  Sirups. 

a.  Sugar-ecme. 

Baw  and  refined  sn^ars,  native  and  foreign. 
Molasses,  siraps,  dnps,  &a 

b.  Borghum. 

Baw  and  partially  refined  sugars  fix>m  Northwestern  States. 
Simps, 
e.  Beet-root 

Models  of  the  sugar-beet 

Dried  sliced  root,  first  stage  of  manufiEtctare. 

Oiystals,  loaf  and  granulated  sugars,  native  and  foreign. 

d.  Maple* 

Oakes  and  granulated  sugars.  ^ 

Syrup. 

e.  MUoeUcmeous. 

Sugar  manu&ctured  from  com-stalkSr 

Sugarofmilk. 

Glucose. 

SXTBSEGTION  V.— BEVERAGES,  LIQUORS,  AND  NAROOTICB. 

a.  Tea. 

Varieties  of  leaf-tea  from  Japan  and  Ohina. 

Substitutes  for  tea  (Japanese)  and  probable  adulterations. 

Mat6  or  Paraguay  tea. 

Oocoa  (ErythroxyUm). 
h.  Coffee. 

In  berry,  various  countries. 

PsepaitktionB. 

Substitutes  and  adulterations  (chicory,  &c.). 
e.  Cocoa. 

Oocoa  beans  and  seed-pod,  or  envelope. 

Oocoa  "shells.'' 

Preparations — cocoa,  broma,  6h<yx>late,  &a 

Sweetened  chocolates  are  also  included  here. 

d.  Yinegar  and  vmes.  or  products  of  fermentation. 

e.  Liquors  produced  by  distillation. 
(Groups  d  and  e  not  represented  at  present) 

/.  NarcoUo  etimulants. 
G[\)bacco: 

Kative  and  foreign  leaf-tobacco. 

Prepared  leaf  for  chewing  and  smoking;  snufll 

Opium,  when  used  as  a  stimulant 

Subsection  VI.*— Spioes,  Oondiments,  &o. 

a.  BM4XS. 

i^utmeg  and  mace,  cloves,  cinnamon,  allspice,  gingei^,  cayenne  and 
black  pepper. 
h.  AromaUo  seeds. 

Anise,  caraway,  coriander,  cardamom,  &o. 
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c.  Substances  for  flavonng,  pot'herbSj  dc. 

Yanilla  bean,  &c. 

Sage,  marjoram,  thyme,  basil,  mint,  tansy,  See. 

d.  Table  oils,  vegetable  sauceSy  die. 

Olive  oil  and  its  substitutes  (peanut  oil). 
Japanese  soy  and  other  saaoes. 
Catsups  and  prepared  horse-radish. 

Subsection  vn.— Abobiginal  Food  Bvbbtakomb. 

a.  Cereals  and  seeds.    (Natural  state  and  prepared.) 

Maize,  native  varieties:  wafer  bread  from  blue  com* 
Wheat  and  other  cereals , .  grass  seeds. 

Mesquite  and  screw  beans,  natural  state,  pounded  into  coarae  meal, 
made  into  bread. 

b.  Nuts  J  dried  fruits  J  &c. 

Pifion,  acorns,  &c. 

Berries,  dried  or  pressed  into  cakes. 

Grapes  and  stone  fruits. 

Fruits  of  cactus  and  jficca,  dried  and  preserved. 

Muskmelon,  pumpkin,  &c.,  dried  in  strips.     ^ 
0.  BootSy' leaves.  &c. 

Kouse  root,  tubers,  sliced  and  dried,  bread  or  cakes. 

Kamas  root,  tubers,  rude  cakes. 

Wild  potatoes  {Solanum). 

Leaves  (inside)  of  Agave,  roasted  and  preserved. 

Hops,  sugar  from  Labba  cane  (Mexican). 

Liquor  d&tilled  from  Agave,  "  Mescall.'^ 
d.  Miscellaneous  substances  {not  vegetable). 
.    Jerked  bee£ 

Insects,  dried  and  prepared. 

Eggs  of  hsii  or  animals,  dried. 

Blue  clay  (containing  magnesia),  eaten  with  potatoes. 

Section  B.— Substances  used  in  tlie  Arts  and  MmnnfiutnKB* 

Subsection  L^Textile  Fibees. 

A.~Animal  Fibers. 

o.  Wool  from  sheep. 

Wool  cUps,  washed  and  un wasted. 
Fine  wools.    (Priiicij)ally  used  for  clothing.) 
Long  wools.    (Principally  used  for  worst^s.) 
Coarse  wools.    (Used  in  carpet  manufacture.) 
Manufiactures : 

Dyed  fleece.    (Sometimes  used  as  trimmings.) 

Spun- wool,  yams,  and  worsteds. 

Flaiinels  and  piece  goods,  shawl  manufactoie. 

Feltings,  including  druggets. 

Rude  manufacture  of  aborigines,  blanketa 

Miscellaneous  objects. 

b.  Wool  from  goats. 

Anffora  or  Cashmere,  fleece  and  fabrics. 
BodKj  Mountain  goat,  fleece. 

c.  Rairfrom  various  animals.  ^ 

Camel,  llama,  and  fine  hair. 
Cow  and  calf  hair. 
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d  SOk. 

Bmbyx  moriy  native  and  foreign : 

Cocoons,  mnlbeny  and  osage-orange  fed. 

Eeeled  silk. 

Mann&ctnres. 
Spnn  and  dyed^  for  embroideries  and  weaving. 
Fabrics,  inclnding  jacquard  weaving. 
Silk-gut  and  miscelianeons  manufactures. 
Foreign  silk-producing  insects  (other  than  B.  mori) : 

Bombyx  pemyiy  cocoons,  reeled  silk,  and  &brio. 

Bomhyx  yama-maij  cocoons,  and  reeled  silk. 

Bombyx  mylitta^  cocoons  and  silk. 

Bomhyx  cynthia^  cocoons,  silk  and  M>ric 

Misccdlaneous. 
Native  silk-producing  insects : 

Samw,  cecropidj  cocoons,  silk,  and  silk-gut 

Tdea  polyphemusj  cocoons. 

Tropcea  Iwruiy  cocoons. 

Platysamia  promethiay  cocoons. 

Bombyx  cynthia  (introduced),  cocoons. 

Miscellaneous. 
Silk  produced  by  other  insects  and  by  spiders : 

Ichneumon  sUk. 

Silk  made  by  various  spiders,  as  Nephila  plumipe$. 

B.— Vegetable  Fibers. 

I.  Fibers  tuitahle  for  spinning  and  manvfacturing  purposes, 

cu  CoUon. 

Lint  cotton,  (including  seed-cotton  and  cotton  bolls): 

Long  staple  or  sea-island. 

Short  staple  or  upland. 

Tree  cotton,  or  perennial. 
Manufactures: 

Miniature  bales,  as  baled  for  market. 

Gleaned,  carded,  and  spun  (10  processes). 

Fabrics,  including  spool-cotton. 

Home  production  (100  years  ago)  and  rude  manufactures, 

b.  Flax. 

Eaw. 

Raw  or  partially  prepared: 

Flax-straw,  rotted  and  broken,  tow  and  line. 

Manufactures: 

Various  processes  of  manufactured  linen  goods,  &c. 

Flax-cotton  fiber  and  fabrics. 

Flax- wool  fiber  in  stages  of  preparation. 

c.  Ramie. 

Specimens  of  plants  showing  leaves;  stalks  as  grown.       # 
^w  fiber,  as  stripped  from  stalks,  partially  prepared. 
Various  stages  of  manufacture. 
Fabrics  composed  wholly  of  ramie,  or  mixed  with  other  fibers. 

n.  Fibers  suitable  for  spinning  and  mam^facturing  purposeSj  but  of  inferior  durability  CT 

coarser  teatture. 

d.  Jute. 

Jute  in  raw  state,  jute  butts,  &c. 
Prepared  fiber  and  manufactures. 
Gunny-bags,  carpets,  crash,  tapestry,  &;c. 
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«•  Mal/va>0€ous  fibers. 

Baw  and  prepared  fiber  of  Hibiscus  escuUntaj  E.  subdariffOj  H. 

Stsdks  and  fiber  of  Abutilon  a/ciceniMS. 
/.  MisoelUmeous  fibers  ^prepared  experimentally). 
AsolepiaSj  stalks,  fiber,  flEtbric  (one-half  cotton.) 
JEpilobiwn^  fiber  and  mannfiactare* 
Fimts  syhestriSy  or  vegetable  flannel 

m.  Fiben  cMefly  used  in  the  manufacture  of  cordage,  twine,  #«.,  hut  eomdimcs  watm  or 
"beaten  into  cloth,  or  used  for  misoeuaneoue  puaj^oeee, 

g.  FoUaceous  fibers. 

Kew  ZeaLand  flax,  Phormivm  tenax: 

Leaves  and  partially  prepared  fiber. 

Mannfactores,  as  rope,  twine,  nets,  matting,  and  cloth* 
Agave  or  aloe  fibers :  * 

Agme  motono.  Sisal  hemp,  leaves,  fiber. 

Specimens  of  Fayal  lace-work. 

Agme  Americand.  fiber,  mats,  brashes,  &c. 

Fawrcroya  eubenstSy  leaves  and  fiber. 
Manila  hemp: 

Leaves,  raw  and  prepared  fiber  of  Musa  textUis. 
Screw-pine: 

Fiber  of  Panda/nus  odaratissimus. 
Pine-apple: 

Leaves  and  prepared  fiber  of  Ana/nassa  sativa. 
Yucca: 

Baw  and  prepared  fiber,  rope  and  paper  from  Yuoea  gJcrtoec^  an- 
gust{foliaj  Ac 
Oom-hosks: 

Husks,  fiber,  crash,  oil  cloths,  and  paper. 
h.  MisoelUmeous  coarser  bark  fibers. 
Hemp: 

Baw  and  prepaid  fiber,  rope  and  cordage. 
Apocynum: 

Stalks,  raw  and  prepaj^ed  fiber  of  Apocynum  cannabinum. 

Mats,  Dags,  baskets,  nets,  &c.,  made  by  Indians. 
{.  Lace  barks  oM  tojpa. 

Brousonetia  papyri/era.  tapa  cloths,  &c. 

Bark  of  Daphne  tenui/oliay  Lagetta  lenteriaj  &c. 

Leaves  of  Celmesia  coriacea. 

IV.  IXbere  miitahle  for  ihe  manufacture  of  very  coarse  cordage,  mats,  or  for  uphoUteHng 
purposes,  including  silk-cottons, 

j.  Coarse  fibers^  various  uses. 

Ooir,  or  cocoa-nut  fiber,  raw  and  prepared;  spathe;  ^^hats,"  mate, 
matting,  rope,  brushes,  and  imitation  hair  for  upholstering. 

Attaiea/uniferOj  fiber  used  for  brushes  and  brooms. 

Xylopia  sericeaj  made  into  rope  for  tying  cattle. 
h  Fibers  f(yr  stuffing  or  upholstering  only. 

Southern  moss,  Tilmdsia  usenoidesy  ^^hair.'' 

Pulu,  Cibotium  menaieseij  a  fiber  from  the  tree  fern,  known  aa 
"  pillow- wool.^ 
I.  SilJHX>ttons  or  ^^doums.^ 

Bombax  (species),  pods  and  "silk.'' 

AsclepiaSy  pods  and  down;  "vegetable  silk." 

♦^Down'' from  poplar  tree.  r^^^^T^ 
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y.  MiioeUaneoui  9uMance$,*  not  gtrictly  fibrous,  when  manttfaoturedf  pUMed^  or  wands 
M)onn  into  hate,  iocJcSf  haskeUf  ^o. 

m.  Orasses  and  reeds. 

Tale,  used  as  cases  for  wine-bottles. 
n.  Palm  halves. 

Split  leaves  of  fan-pabn,  made  into  sacks  and  mats. 
0*  Ca/M  and  bamboo. 

Split  bamboo,  baskets,  fans,  &o. 

Subsection  II.— Paper  Materials. 

a.  WriHfig  a/nd  printing  papers. 

Pnre  rag  (cotton  and  linen) : 

American  linen,  cotton  and  linen  rags,  pulp,  and  papers. 

Flat  papers,  cotton  rags,  pulp,  paper. 
Bag  and  paper : 

Mat  paper,  colored  rags,  and  waste  paper,  pulp,  and  manufactoze. 

Book  and  news,  colored  rags  and  paper,  pulp,  papers. 

Cover  papers,  tiie  same. 
Wood: 

Maple  wood  and  sample  of  printing-paper. 
Esparto: 

Fine  prmting-papers,  grass,  pulp,  and  paper. 
Maguey: 

Drawing-pai)er  from  leaves  of  agave. 
Palmetto: 

Printing-paper,  leaves  and  paper  samples. 
Okra: 

Printing-paper  (coarse)  j  stalks,  pulp,  news  paper. 
Husk: 

Various  papers;  corn-husk,  pulp,  and  manufacture. 

b.  Wrapping  a/nd  cowrse  papers. 

ManoOa: 

All-rope;  complete  stages  of  manufacture,  flour-bags. 

Manila  wrapping;  old  rope,  gunny-sacks,  and  waste  paper,  pulp« 
manufacture. 

Bogus  manila ;  gunny-sacks,  waste  paper,  straw  pulp,  paper. 
Straw  and  grass : 

Straw-wrapping ;  straw,  pulp,  paper  in  variety. 

Spartina  grass  {8.  cynosuroides) ;  grass  and  paper. 

Hay,  sample  of  paper. 
Yucca  ( Yucca  am,gusUfolia) : 

Stalks  of  yucca,  various  samples  of  paper. 
Cane: 

Canebrake,  fiber  and  paper. 

Sorghum,  sample  of  paper. 

c.  MisceUaneotis  substances  capaile  of  manufacture. 

In  this  division  are  included  those  fiber-producing  plants  from  which 
paper  has  been  made,  but  not  generally  used  as  paper  materials 
in  this  country ;  includes  paper  from  ramie. 

d.  Chinese  and  Japanese  papers. 

Mulberry,  bamboo,  and  straw  papers. 
Fancy  papers  for  screens,  &c 
Imitation  leather. 
Bice  paper,  AraXia  papyrifera. 

*  A  considerable  coUection  of  fibers  belonging  to  this  group  have  yet  to  be  identified 
and  placed  in  the  coUection,  nsed  for  making  hats,  twisted  ro|>cs,  &.o. 
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SuBSEOTioN  m.— Dyes  akd  GoLOBma  Matkhiaia 

a.  Vegetable  origin. 
Eoots: 

Madder,  tmneric,  &c. 
Woods,  bark,  and  leaves : 

Indigo,  fdstic,  logwood,  quercitron,  &c. 
Flowers,  seeds,  or  fruit : 

Saffiron,  amotto,  &c. 
Lidiens: 

Species  of  roccella. 
6.  Animal  origin. 

Cochineal  insect  {Coccus  cacti.) 
Chermes,  &c. 

c.  Mineral  origin. 

Aniline  dyes  and  coal-tar  products,  &c; 

Subsection  IV.— TANioNa  Matbbials. 

d.  Barks,  leaves j  gaXlSj  whole  plantSj  woods,  &c. 

As  much  material  that  would  be  classed  in  this  subsection  remains 
unpacked  at  the  present  time,  its  place  is  merely  indicated,  without 
attempt  at  classidcation. 

Subsection  V.— Gums  and  Eesins. 
a.  Ounis. 

Mucilaginous  gums,  as  tragacanth,  acacia,  dragon's  bloody  &C. 
h.  Oleo  resins. 

Copaiva,  various  balsams,  "black  varnish,''  camphor,  &c 

c.  Oum  resins. 

Assafetida,  ammonia  comp.  myrrh,  &c. 

d.  Besins. 

Pine  resins,  mastic,  dammar,  burgundy  pitch,  &c. 

e.  Lacs. 

Various  resins  produced  by  punctures  of  insects. 
/.  Elastic  gums. 

Caoutchouc  or  India  rubber,  gutta-percha,  balata. 
ManufEu^tures  from  sam^. 

Subsection  vi.— Fats,  Oils,  Wax,  &o. 

A.— Vegetable  Origin. 

a.  Vegetable  tallow  and  wax. 
h.  Fixed  oils. 

Linseed,  cotton-seed,  castor-bean,  croton  oil,  &c. 

Almond,  walnut,  olive,  and  palm  oil,  &o. 
Manufactures  fix)m  above,  soaps,  &c. 

c.  Essential  oils. 

Oil  of  hemlock,  wintergreeu,peppeniunt>  sassa&as,  beirgamot,  peomy* 
royal,  &c. 

6.— Animal  Origin. 

d.  Tlie  animal  fats  and  oils. 

e.  Beeswax. 

Soap,  candles,  and  various  manufactures. 

C— Mineral  OuAy  &o. 

e.  Petrolewms  and  coaUdls. 

f.  Bitumen. 
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SecUoQ  €.— IVatuval  History  In  Belatton  to  Agriciiltiire* 

Subsection  L— Aiohals. 

a.  Domestic  animals. 

Stuffed  tyjpes  of  farm  animals  (none  at  present  in  the  mosenm). 

b.  Animals  found  upon  the  farm  in  wild  state. 

Those  animals  denominated  as  ^^  farm  pests,"  or  those  nseful  by  de- 
stroying insects,  or  as  famishing  food.  Among  those  may  be 
named  rabbits,  foxes,  mice,  squirrds,  skuaks,  &c. 

Subsection  U.— Birds. 

0.  Domestic  poultry. 

Types  of  vatrious  breeds  of  chickens,  ducks,  geese,  turkeys,  &c.,  to- 
gether with  pigeons. 
b.  Game  birds. 

Fowls,  showing  origin  of  domestic  poultry. 
Hybrids. 

Game  birds  of  the  United  States. 

Foreign  game  birds  that  have  been  or  may  be  introduced,  pheas- 
ants, &e. 
c  Birds — oenefidal  or  ir^urxous. 

Small  birds  shown  with  contents  of  the  stomach. 

(The  end  of  each  perch  is  colored  white  or  black  to  show  the  pro- 

I>osed  proportions  of  benefit  or  injury.) 
Owls  amd  rapacious  birds. 

Subsection  in.— Inserts.* 

ft.  Economic  collections. 

Native  insects  ii\jurious  to  vegetation,  arranged  in  regaid  to  the 
plants  on  which  they  feed,  showing  various  stages  and  parasites, 
together  with  artificial  means  of  destruction. 

b.  Scientific  collection. 

Native  ixisects  arranged  according  to  classification. 

Foreign  insects  in  all  orders. 

Microscopic  slides  of  minute  insects  and  insect  anatomy. 

c.  Curiosities  (arranged  for  public  exhibition). 

Gaudy  or  striking  forms  of  insects,  native  and  foreign. 
Curious  specimens  of  insect  architecture  and  iiyuiy. 
i.  Plates. 

250  colored  plate-engravings  of  insects  in  all  orders,  together  with 
their  larvee,  pupse,  and  cocoons  where  known. 

Section  D.— Botanical  Series* 

Subsection  I.— Foeest  Woods. 

t.  Sections  of  forest  woods  of  the  United  States. 
b.  Sections  of  forest  woods^  foreign. 

*1%i  MbisAt  of  entomology  is  exliibitad  in  Room  90,  adjoining  the  mnaenm,  and 
tfae  ooUeetiona  are  arranged  in  three  laige  oasee  bnilt  on  the  Bame  pattern  as  the  mn- 
teoalomr-casee. 
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SXTBSBOTION  IL— VSGETABLB  PbODUCTS  OF  BOTANICAL  INTEBBST* 

a.  Boots. 

b.  Barks, 
e.  Fibers. 

d.  Miscellaneons  specimens. 

Subsection  m.— OABPOLOGiCAii  Collections. 

a.  Cones. 

b.  Aooms  and  nuts. 

e.  Legwninous  Jruits. 

d.  BoftfruiU. 

e.  Capsules f  and  misceUaneous  fruits  and  seeds. 

Section  E«— BItocellaiieoas  €olleetloiis« 

Subsection  L— Yeoetablb  Substances  Used  in  Medicine. 

a.  BootSf  barkSf  and  woods. 

b.  Leaves f  flowers j  and  fruit. 
e.  Preparations. 

Extracts  and  tmctores,  as  landanum,  &c. 
Ai^roximate  principles,  morphine,  quinine,  &c 

Subsection  IL— Soils: 

(The  present  collection,  principally  American  soils,  has  not  been 
dassifled  or  arranged.) 

Subsection  m.— Febtilizebs. 

a.  Vegetable  origin. 

Sea-weeds,  peat,  or  mnck,  &c. 

b.  Anitndl  origin. 

Fish  and  other  guanos,  animal  refose,  &c. 
0.  Mineral  origin. 

Fhocqphates,  marl,  greensand,  lime,  gypsnm,  &c. 

'       Subsection  IV-— Faem  Implements. 

Models  offa/rm  maohinery. 

(The  present  collection  is  also  quite  small  and  incomplete.) 

Subsection  V.— Oasts  Illusteating  Diseases  of  Faem  Animals. 

CatOe. 

Oasts  of  stomach  and  other  portions  of  the  body  as  they  appear  in 
Binderpest. 

PLAN  OF  the  museum. 

To  give  a  better  idea  of  the  relative  size  of  the  museum  and  the  num- 
ber and  position  of  the  cases,  the  accompanying  diagrams  have  been 
I>repared,  and  the  various  collections,  according  to  the  above  dassiflca- 
ticm.  are  disposed  in  the  following  manner : 

The  cereal  collections  are  arranged  in  the  northeast  portion  of  the 
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masefom,  oecapying  eight  cases — ^three  upon  the  main  floor  and  flye 
above.  In  Oase  1  are  arranged  the  specimens  of  grain  collected  at  the 
Paris  Exhibition  of  1867^  with  a  few  specimens  of  English  and  Frendi 
grain  upon  the  npper  shel£  Case  2  is  occupied  by  a  large  collection  of 
maize.  The  specimens  on  the  first  and  second  shelves  are  exhibited  on 
black  wooden  tablets,  while  the  shelled  com,  placed  in  glass  jars,  occu- 
pies the  shelf  above.  Wheat,  rye,  barley,  oats,  and  buckwheat  occupy 
Case  3,  and  Gases  23  to  27  in  the  gallery  above  are  filled  with  foreign 
eeres^,  secured  at  the  Centennial,  but  not  yet  classified.  The  £a>rinace- 
ous  products  are  placed  in  Oase  4,  a  few  specimens  of  grass-seeds,  rice, 
and  legumes  occupying  the  lower  snel£ 

Oase  5  is  devoted  to  American  and  foreign  tobacco,  the  foreign 
samples  placed  below,  the  American  leaf-tobacco,  in  uniform  boxes,  oc- 
cupying the  middle  shetf^  while  the  top  of  the.  case  is  devoted  to  tiie 
manufiu^tures  exhibited  in  glass  jars.  In  Cases  11  and  10  to  22  are 
arranged  the  large  series  of  &uits  and  vegetables  modeled  in  plaster,  the 
last  four  being  low  cases  with  glass  tops.  Gases  12  and  13  are  occupied 
by  fruits  in  alcohoL  sugars  and  sirups,  beverages,  Uquors^  &c.,  spices, 
condiments,  &c.,  and  aboriginal  foods.  The  paper  collection  has  been 
arranged  in  Case  14,  the  American  samples  occupying  the  middle  shel^ 
the  Japanese  samples  the  third  shelf,  while  the  remaining  foreign  samples 
are  placed  below.  Textile  fibers  occupy  the  entire  soutitiwest  portion  of 
the  museum,  and  are  arranged  in  the  following  order:  Silk,  Case  15; 
wool,  Case  16;  ramie  and  flax,  Case  17;  cotton,  Case  18;  C^bse  37  (galLery), 
jute,  malvaceous,  and  lace-bark  fibers;  38, 39,  and  40  miscellanepus,  veg- 
etable fibers. 

The  natural-history  collections,  excepting  the  insects,  are  placed  on 
the  main  floor  in  the  northwest  portion  of  the  hall.  Case  6  is  devoted 
to  animals  (faurm  pests  or  small  auimals  found  upon  the  farm),  and  7, 8, 
and  9  are  occupied  by  domestic  poultry,  game  birds,  &c.  Case  10  is  oc« 
cupied  by  the  collection  of  small  birds  beneficial  or  iiyurious  to  agricul- 
ture, and  to  the  larger  birds  of  prey,  as  hawks,  owls,  &c.'  The  remaining 
cases  in  the  northwest  gallery  (Nos.  28  to  32)  are  devoted  to  gums  and 
resins^  oils,  fiftts,  wax,  &c.^  dyeing  and  tauning  material,  specimens  of 
matena  mcdica,  and  the  miscellaneous  collections  enumerated  in  Section 
E.  This  portion  of  the  museum,  however,  has  not  at  pre^t  been  sys- 
tematically arranged,  although  a  majority  of  specimens  have  been  plaosd 
on  exhibition.  l£e  gallery  cases  in  the  southeast  portion  are  devoted  to 
the  collection  of  forest  woods  and  botanical  objects^  they  are  numbered 
33,  34, 35.  and  36.  The  center  of  the  hall  is  occupied  by  the  large  red- 
wood table,  firom  one  CaUfomia  plank,  and  supports  an  ornamental  vase 
hewn  fix)m  coquina  or  shell-rock  of  Florida,  and  fiUed  with  native  oma- 
piental  grasses.  The  ent(xnological  room  is  just  west  of  the  museum 
hall,  and  is  provided  with  three  walnut  show-c^fees  similar  to  the  firuit- 
.  cases  in  the  museum.  Upon  the  walls  are  displayed  a  portion  of  the 
economic  collection  of  insects  prepared  for  the  Centennial,  together  with 
the  elaborate  collection  of  copper-plate  engravings,  numbering  soin6p260 
plates. 

FOOD-STJBSTANOES. 

Cereals  cmd  legtmes. — ^During  the  last  two  years  the  additions  to  the 
collections  of  grains  and  cereals  have  been  very  large.  From  our  own 
country  a  collection  of  over  eight  hundred  specimens  of  maize,  wheat, 
rye,  barley,  oats,  buckwheat,  beans,  pease,  &c.,  gotten  together  as  the 
pnun  exhibit  of  the  department  at  the  Centennial,  has  been  given  place 
m  the  museum.    The  spedmens  were  carefWly  selected  fix)m  particular 
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localities  in  the  diffl^r^it  States  by  earrespondei:^  of  the  departmait, 
who  were  desired  to  send  only  the  principal  varieties  best  suited  to  their 
respective  localities.  The  collection  is  thus  a  fair  exhibit  of  the  cet^als 
of  the  United  States  grown  in  1875.  In  glaacing  over  the  coUeotion  of 
wheat,  a  few  prominent  varieties,  as  the  Tippahannock,  Mediterranean^ 
Fnlt2,  Lflncast^,  &c.,  ai^  observed  to  be  of  general  cnlturc,  while  others 
seem  to  be  grown  exclasively  in  a  oertsJji  State  or  section.  In  some 
in^;ances  it  is  probable  that  eld  varieties  have  been  given  new  nam^  as 
there  are  many  names  with  bat  a  single  epeoimen  occorringin  the  whole 
eolteotion. 

In  the  New  England  States  we  find  the  Lost  Kadon,  Tappahauaock^ 
and  Lancaster  Bed  Chaff  the  most  commonly  cnltivated;  wmle  samples 
of  Amatttka,  Canada^  Hybrid,  White  Laisette,  and  White  Italian  oconr. 
Nefw  York  adds  Diehl,  Treadwell,  China  Tea,  and  othel'  varieties.  In 
flie  remaining  Middle  States  and  Maryland,  vir^nia,  and  North  Caaro- 
liiia  we  find  Foltz  and  Mediterrsmean  frown;  Tappahannock,  White 
Canada,  and  Golden  Chaff  are  also  represented,  Ohio  has  sent  nearly 
ttie  same  wheats  as  are  grown  in  Penni^lvania,  only  one  name  not  pre- 
vtonsly  oconrring,  that  of  ^^Todd"  wheat^  being  obs(»rved.  Indiana  bicA 
Illinois  grow  Lancaster,  Mic^gan,  Aihber,  Tappahanno<^,  Odessa  Bed, 
FnitE,  China,  Missouri,  velvet,  Bariy,  Gran,  Sootts,  Egyptian,  and  two  or 
three  other  varieties.  In  the  Missouri  coUection  we  still  find  Foltz  and 
Odessa,  together  with  New  York  Flint,  Independent  Spring,  *©•  Iowa 
oontributes  Bio  Grande,  Canada,  Fife,  and  White  Chili.  Among  the 
varieties  grown  in  Minnesota  are  Scotch  Fife,  Rio  Grande,  and  China 
Tea.  before  mentioned,  with  the  addition  of  Eureka,  Early  Sherman,  and 
White  Hamburg.  Michigan  sends  Diehi,  Gold  Medal,  and  White  Mount- 
ain. 

l%e  wheats  of  Kansas  and  Colorado,  approaching  in  app^trance  tliose 
of  California,  are  White  Colorado,  White  California,  Turkey,  and  Colo- 
rado Red  Chaff,  while  Nebraska  gives  the  names  of  Priest  Spring,  Otoe, 
'  and  Russian  Club.  Among  the  wheats  of  the  Pacific  coast,  prindpally 
white  wheats,  the  White  Australian  appears  to  be  the  general  fovorite. 
The  White  Chili  is  also  gro^,  and  such  varieties  as  Canada  Club, 
Jones,  Propo,  Bride  of  Butte,  and  Nonpareil  are  represented  in  the  col- 
lection. From  Texas  and  New  Me^co  we  have  Sonora  and  Zara^za. 
Prom  the  remaining  Southern  States  the  collection  of  wheats  is  very 
mea^r. 

In  this  series  there  are  but  35  samples  of  rye  firom  various  locali- 
ties throughout  the  United  States.  The  most  interesting  specimen  is 
the  Montana  rye,  which,  in  color  and  size,  resembles  a  wheat,  but  has 
the  fbrm  and  characteristics  of  rye.  It  was  first  sent  to  the  departmrat 
from  Montana,  under  the  name  of  Goose  wheat.  The  berry  is  quite  large 
and  very  hara,  and  is  said  to  make  a  superior  fiour. 

Among  the  oats,  the  Norway,  White  Shonen,  Surprise,  and  Probstier  • 
seem  to  be  the  favorites,  the  three  last  named  having  been  introduced 
by  filie  department.  ThejT>  Is  also  a  specimen  of  the  so-called  hull-less 
oats;  barley  and  buckwheat  are  tolerably  well  represented,  and  there  are 
a  few  specimens  of  sorghums  and  gnws-seeds.  The  collection  of  peja^se  and 
beans  is  quite  small,  but  represents  the  leading  varieties  in  cultivation. 

The  foreign  collections  of  grain  are  quite  large,  and  embrace  a  6Cor« 
of  countries,  scattered  over  t£e  globe.  As  has  been  previously  statecL 
many  of  Uiese  8])ecimens  have  not  yet  been  placed  in  the  museum^  and. 
none  of  them  have  been  examined.  Prom  a  casual  observation  it  is  to 
be  inferred  that  the  finest  foreign  specimens,  especially  of  wheat,  are  to 
be  found  in  the  Australian  group.    Specimens  were  secured  from  Vic- 
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toria,  indgbing  from  61  to  68  pounds  per  boBhel.  Ne^  Zealand  has  aliso 
lome  remarkably  fine  white  wheats. 

A  very  large  miscellaneotis  collection  of  agricultorsJ  products  from 
the  Netherlands  contains  a  number  of  fine  samples  of  oats  and  barley; 
aiere  are  a  few  good  wheat  samples,  but  a  large  part  of  the  collection  is 
made  up  of  beans,  pease,  millets,  &c.,  in  variety.  In  the  Peruvian  col- 
leetioQ  there  are  sereral  varieties  of  very  large  maiise,  similar  to  the 
Oaragua  com  sent  out  by  the  department  a  few  years  ago;  some  of  the 
grains  are  nearly  an  inch  long;  it  is  exceedingly  light  in  weight,  con* 
dsting  almost  whoUy  of  starch,  and  is  very  inferior  in  quality.  From 
tiM  ChiU«3  department  a  very  fine  grain  collection  is  secured.  The 
wheats  and  barley  are  especially  fine ;  the  collection  includes,  in  addition 
to  tiie  principal  cereajs,  vegetable  and  other  seeds,  a  great  variety  of 
edible  nuts  and  other  vegetable  products. 

FriHD  Peru,  Argentine  Eeptiblic,  and  Brazil,  there  are  limited  grain 
ecrilections,  pease  and  beans  being  more  fully  represented.  Interesting 
eoOections  have  been  added  from  Turkey,  Spain,  Portugal,  Norway,  and 
Sweden,  which  fUlly  illtistrate  the  agriculture  of  those  countries,  the 
oM^sals  forming  the  principal  p^ds  of  the  collections.  A  small  senes  of 
BtMliui  cereal  productions  have  been  secured,  but  together  with  the 
eDllecMohs  from  Spain,  Portugal.  South  Australia^  Victoria,  Queensland, 
TiMinaiiia,  Bgypt,  Brazil,  and  Mexico,  have  not  been  unpacked  fiirther 
Oao  to  examine  the  contents  of  the  bags  to  learn  their  condition.  More 
AftD  half  of  the  countries  presented  their  collections  as  exhibited  in  the 
original  Jars,  and  such  collections  were  placed  without  further  prepara- 
tion upon  the  musexun  shelves. 

A  series  of  1,400  specimens  secured  at  the  Paris  Exhibition  of  1807, 
aod  representing  22  countries  of  Europe,  Asia,  and  Africa,  is  worthy  of 
passing  mention.  The  collection  occupies  two-thirds  of  Case  No.  1,  on 
tke  floor  of  the  museum.  The  upper  portion  of  this  case  is  filled  prin* 
elpaDy  with  French  and  English  cereals  secured  from  various  sources, 
Bttny  of  them  being  samples  of  grain  either  sent  out  by  the  department 
dr  omred  to  the  department  as  varieties  worthy  of  dissemination  in  this 
eoimta^.  The  fine  collection  of  200  spechnene  of  wheat,  rye,  barley, 
oats,  sent  by  Vilmorin  Andrieux  &  Co.,  Paris,  seedmen,  is  still  in  good 
stale  of  preservation.  They  are  put  up*  in  glass  tubes,  and  exhibited 
wfCh  a  head  of  the  grain,  the  whole  mounted  in  walnut  cases  2  by  3  feet, 
and  covered  with  plate-glass.  One  of  the  ten  cases  has  been  somewhat 
injured  by  insects,  though  the  remainder  have  been  thoroughly  cleaned 
ttd  ore  In  perfect  order. 

IVttite  and  tegetabU8.—Ti^h^  class  of  agricultural  products  is  chiefly 
iqpresented  in  the  museum  by  models  madQ  of  plaster  soaked  in  boiled 
itteed  oil  and  painted  in  oil  colors.  Wax  has  been  tried,  but  not  found 
tamanent;  the  volatile  part  evaiwrating,  and  the  model  shrinking,  is 
'iKUoyed^ 

A  ejection  of  tropical  fruits  made  of  papier  tnaoM  was  piu*cbascd  in 
Wtlj  and  othCTS  have  been  made  of  various  compositions  to  test  their 
Km  for  modeling  purposes,  but  nothing  has  been  foimd  superior  to 
iheter  for  the  class  of  work  required. 

Fw  models  of  large  8l«e,  compositions  of  which  paper-pulp  is  the  basis 
tu^  be  employed  with  advantage. 

The  original  8i)ecimens  are  obtained  by  donation  or  purchase,  and  are 
aHeeted  to  illustrate  the  horticultural  products  of  the  country  in  all 
ttsb  marvelous  variety,  not  only  by  single  specimens,  but  by  a  sufacient 
tttiab^  <]€  each  kind  to  show  the  modification  caused  by  soil  and  climate^ 
lAtak  have  in  the  United  States  a  wider  range  than  in  any  other  nation 
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in  the  world,  except  perhaps  Bnssia.  A  collection  which  ehoidd  give  a 
full  representation  of  all  the  finits  and  vegetables  that  may  be  produced 
in  this  country  and  used  as  food  for  man,  would  exhibit  a  variety  and 
richness  as  yet  undreamed  ofl 

The  specimens  in  Isuch  a  collection  are  imperishable,  except  by  the 
destruction  of  the  building  containing  them,  and  wiU  ofier  to  the  future 
cultivator  the  means  of  solving  many  problems  that  are  now  only  mat- 
ters of  conjecture.  It  is  a  favorite  theory  of  some  horticulturists  that 
the  life  of  a  variety,  propagated  by  buds  or  grafts,  is  dependent  on  and 
limited  by  that  of  the  original  tree,  or  at  least  that  the  period  during 
which  it  will  thrive  and  may  be  profitably  cultivated  has  some  natural 
limitation.  A  collection  of  models,  allowing  comparisons  to  be  made  in 
future  of  actual  specimens  with  fao-similes  of  those  grown  many  years 
previously,  will,  we  think,  demonstrate  the  utter  fallacy  of  this  theory, 
by  showing  that  deterioration  in  the  qt^kUty  of  a  particular  kind  is  usu- 
ally local  and  often  temporary,  and  that  conditions  of  growth  similar  to 
those  surrounding  the  parent  stock  wiU  produce  results  of  equal  excel- 
lence 5  hence,  that  the  life  of  a  variety  may  be  indefinitely  prolonged. 

The  cultivated  fruits  now  in  use  have  unquestionably  been  derived 
from  certain  wild  species,  and  it  is  very  probable  most  of  the  modification 
has  taken  place  since  the  historic  period,  if  not  since  the  OhristiaD  era. 
It  may  sound  like  a  frivolous  chimera  to  suggest  the  possibility  of  a  col- 
lection of  fruit-models  enduring  ^r  centuries,  and  yet  articles  of  a  more 
perishable  nature  are  now  among  our  most  certain  historical  records, 
and  if  we  could  find  a  tbw  models  of  the  fruits  known  to  the  Greeks  ana 
Bomans  they  would  aid  us  much  in  the  solution  of  some  of  the  most 
.  interesting  and  important  questions  of  fruit-culture.  The  models  now  in 
the  museum  represent  more  than  400  varieties  of  the  apple,  300  of  the 
pear.  150  of  the  plum,  about  100  of  the  principal  tropical  fruits,  and 
nearly  200  melons,  potatoes,  &c  Of  the  standard  kinds  of  apples  and 
pears  there  are  numerous  duplicates,  swelling  the  number  of  models  to 
nearly  2,000,  making  a  x>erpetual  fruit-show  that  may  be  studied  at  any 
season.  The  largest  apples  grown  are  Gloria  Mundi,  which  appear  to 
thrive  in  all  parts  of  the  Unioq^  though  nowhere  considered  a  profitable 
market  fruit. 

The  heaviest  apple  whose  mpdel  we  now  have  in  the  collection  weighed 
29  ounces,  and  grew  in  lifevada ;  but  a  little  heavier  one  from  Oregon  has 
since  been  received. 

A  comparison  of  specimens  from  all  parts  of  the  country  shows  that 
apples  originating  in  the  Eastern  States  usually  gain  in  size  when  grown 
in  warmer  parts  of  the  West,  but  lose  something  of  intensity  of  color, 
and  perhaps  of  flavor.  Varieties  differ  greatly  in  amount  of  variation^ 
the  Baldwin  changing  most'of  all. 

The  hilly  portions  of  the  Southern  States  have  repeatedly  sent  us  as  fine 
specimens  of  apples  as  can  be  produced  anywhere  else,  and  even  in  the 
extreme  South,  along  the  Gulf,  there  are  certain  varieties,  like  the  Green 
Cheese,  that  thrive,  and  keep  "  tiU  apples  come  again."  The  keeping 
quality,  however,  in  apples  grown  on  the  Southern  lowlands  is  the  excep- 
tion, not  the  rule. 

We  frequently  receive  certain  interesting  monstrosities  that  seem  not 
uncommon  in  the  apple.  Among  them  are  twin  or  triplet  apples,  two  or 
three  grown  in  one;  the  Surprise  apple,  with  red  flesh,  occurring  in 
Wisconsin;  apples  having  one  side  russet  and  the  other  smooth,  the 
line  of  division  being  very  straight  and  distinct,  usually  from  stem 
to  eye,  but  sometimes  transverse.  These  are  tho  apples  sometimes 
reported  to  result  from  uniting  the  halves  of  buds  fix)m  two  difiTerent 
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varieties*in  inoculatioii,  but  there  is  nothing  whatever  in  the  histoiy  ci 
tiie  trees  producing  tiiese  8X)ecimens  to  connrm  this  theory.  Apples  are 
sent  to  ns  fix)m  Plainfield,  Mass.,  that  are  strongly  pear-shap^  growing 
on  the  same  branch  with  round  ones ;  but  perhaps  the  most  interesting 
cariosity  of  all  is  a  coreless  apple,  in  which  the  fruit  is  turned  inside  out, 
leaving  a  small  cavity  open  to  the  air  where  the  core  should  be,  while 
rudimentary  seeds  are  produced  on  the  outside  of  the  apple. 

The  collection  of  models  of  pears  contains  nearly  every  variety  of 
standard  excellence.  Compared  with  the  apple,  new  kinds  are  seldom 
brought  to  public  notice,  notwithstanding  the  high  price  paid  for  flrst- 
class  firuit.  There  are,  no  doubt,  many  varieties  which,  when  grown  as 
standards,  are  more  regular  in  bearing  than  the  apple,  but  the  additional 
care  required  in  ripening  and  keeping  them  in  winter  seems  likely  to 
prevent  cultivators  in  general  ftx)m  giving  this  finit  the  attention  it  justly 
deserves.  Many  visitors  to  the  museum  are  surprised  by  the  exhibit  of 
three  pears  from  Clackamas  County,  Oregon,  the  originals  of  which 
weighed  four  poimds  each,  and  measured  in  circumference,  respectively, 
18  and  20  inches. 

We  have  several  times  received  specimens  of  a  quince  weighing  firom 
two  to  three  pounds,  said  to  come  from  Japan,  but  which  is  entirely 
different  from  the  fruit  of  the  flowering  Japan  quince  {Ptjrus  Japonioa) 
It  is  probably  the  Portugal  quince,  which  is  of  excellent  quality,  but 
whose  shy  habit  of  bearing  has  hitherto  prevented  it  from  finding  ravor 
with  cultivators. 

Our  plums  are  chiefly  from  the  Hudson  Eiver  region,  where,  with  a 
Tpart  of  Western  New  York  and  New  England,  this  flrait  is  more  in  culti- 
vation than  anywhere  else  in  the  United  States.  A  small  fruit  from  Ja- 
pan^  called  the  Japanese  plum^  is  much  grown  near  New  Orleans,  where 
it  npens  early  in  winter  and  is  h  great  £aiV.orite.  Its  Asiatic  name  is 
Li-tchi  or  Longan,  and  it  is  not  a  plum  at  all,  botanically  speaking,  but 
belongs  to  the  sapindace®  or  horse-chestnut  famUy.  There  are  many  va- 
rieties of  this  fruit  cultivated  in  China,  some  of  which  are  described  as 
much  larger  than  any  we  have  received,  and  it  is  doubtfol  if  the  best 
kinds  are  yet  in  cultivation  here. 

The  models  of  cucurbitaceous  fruit  include  the  melons,  squashes^  &c, 
usually  grown^  with  some  comparatively  rare.  The  number  of  varieties 
in  this  fomily  is  immense,  and  a  caprice  akin  to  fashion  often  seems  to 
influence  the  amount  of  popular  favor  granted  to  certain  kinds.  Queen 
Anne's  pocket-melon,  a  small  musk-melon  once  in  high  repute,  was  so 
nearly  extinct  that  a  few  seeds  only  were  preserved  by  accident  Not 
long  ago  tiie  Japan  apple-pie  melon  was  extensively  grown,  but  is  now 
^most  unnoticed.  Among  the  rarer  specimens  in  our  collc^ons  is  the 
Soolyu,  a  Chinese  cucumber  as  large  as  a  water-melon,  introduced  into 
Europe  some  time  ago,  the  cultivation  of  which  does  not,  however,  aj)- 
pear  to  extend.  Prom  New  Orleans  we  have  the  banana-squash,  the 
flavor  of  which  is  said  to  resemble  a  banana.  It  is  from  four  to  six 
pounds  in  weight,  shaped  like  a  cucumber,  and  of  an  orange  color.  The 
snake-squash,  usually  grown  as  a  mere  curiosity,  has  been  brought  to  us 
as  a  candled  preserve  of  such  superior  excellence  as  to  deserve  particular 
notice. 

Among  the  models  of  eighty  varieties  of  the  potato  are  some  of  the 
tubers  of  Solannm  FendUri  of  New  Mexico.  These  tubers  were  quite 
amall  when  first  received,  but  increased  very  much  in  size  during  three 
years  of  cultivation.  There  are  nearly  one  thousand  species  of  the  genus 
SoUmwm,  many  of  which  have  edible  tubers,  besides  8.  tuberosum  (the  corn- 
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mon  potato),  and  it  is  not  at  all  impossible  that  species  not  now  in  culti- 
vation possess  qualities  worthy  of  attention. 

Although  the  Indians  use  considerable  quantities  of  the  cactus  fruits 
of  our  Western  plains,  it  is  hardly  probable  they  will  ever  be  considered 
worth  cultivation  by  us.  The  finit  of  the  European  prickly  pear  ( OpwUia 
Horn  Indica)  is  frequently  eaten  in  Spain  and  Italy,  and  the  spedmeos 
we  have  received  from  tlie  Mediterranean  are  much  larger  and  more  at- 
tractive than  any  of  our  native  fruits  of  tliat  fi^nily. 

Most  of  the  principal  tropical  frdits  are  represented  in  the  collectioiL 
many  of  which  are  already  grown  in  the  extreme  southern  portions  ot 
the  Union.  Pre-eminent  among  these  are  oranges  and  lemons,  of  which 
Ofidifomia  sends  the  finest  specimens  yet  received;  the  banana,  mangO) 
South  American  pawpaw,  &c. 

It  is  certain  we  are  very  far  from  employing  the  fall  capacity  of  our 
sol}  and  climate  in  the  production  of  fruits  of  &e  warm  temperate^jsone, 
for  we  have  as  yet  no  adequate  representation  of  the  orange  family 
alone.  The  quality  of  our  production  is  established  by  the  high  price 
Florida  oranges  command  in  our  markets  compared  with  those  brought 
from  Europe,  to  which  th^  are  much  superior  in  size  and  flav<»*« 

Numerous  inquiries,  both  official  and  private,  have  been  received  from 
time  to  time  as  to  the  method  of  making  planter  models  of  fruit  TbA 
process  is  essentially  simple,  depending  more  on  the  mechanical  tact  and 
artistic  skill  of  the  operator  than  any  intrinsic  difficulty.  The  tools  and 
materials  necessary  are  some  common  bowls,  spatulas,  fine  sand,  caldned 
plaster  of  Paris  of  the  best  quality,  boiled  linseed-oil,  artist  paint-brushes, 
and  tube-colors,  such  as  are  nsed  for  painting  on  canvaa.  The  apple  of 
pear  of  which  a  model  is  required  is  buried  in  a  bowl  of  sand  so  q<s  to  ex- 

C  precisely  one-half  the  fruit,  the  surface  of  the  sand  touching  its 
_  ^t  diameter.    The  bowl  <^  otlier  viBSsel  should  be  three-fourths  of  an 
inch  larger  all  round  than  tlie  specimen,  which  is  now  covered  to  the 
depth  or  half  an  inch  or  more  wftb  plaater  mixed  to  the  consistence  of 
thick  cream.    In  about  fifteen  minutes  this  coat  wiU  set,  when  the  half 
mold  and  specimen  may  be  lifted  out  of  the  sand,  some  of  which  will  prob- 
ably adhere  to  the  moist  surface,  and  should  be  brushed  offi    In  order  to 
secure  that  the  second  half  of  the  mold  shall  accurately  fit  the  first,  a  notch 
is  cut  in  the  upper  edge  of  the  latter  and  three  small  nsuls  driven  in  at  equal 
distances.   The  edge  of  the  mold  is  oiled,  and  suffident  plaster  poured  on  to 
make  the  second  hal£    In  an  hour  or  two  it  will  be  hard  enough  to  pcarmit 
the  separation  of  the  two  parts  by  tapping  a  cold-chisel  inserted  in  the 
joint,  when  the  fruit  iB  removed,  leaving  a  perfiBct  fac-simile  mold  <tf  tlie 
original.   The  inside  of  this  mold  must  be  thoroughly  oiled,  then  filled  wiih 
plaster,  each  half  separately,  a  little  more  than  fuB;  and  when  the  two  paitB 
are  pressed  together  the  surplus  material  will  be  forced  out  between  the 
halves  of  the  mold.    Whenever  the  models  are  large  edough  to  admit  of 
it  the  soft  plaater  is  spread  up  the  sides  of  the  mold  with  a  spatula.^  so 
as  to  leave  Uie  central  portion  hollow,  |  to  1  inch  being  a  sufficient  tbiok' 
ness  for  the  mod^  which,  when  yerj  long  and  slender,  or  very  lai^e,  is 
stzengthened  by  inserting  stout  wires  in  its  substance.    In  a  fidw  hours 
the  cold-ohisel  mav  be  again  used  to  separate  the  mold,  when  a  perfect 
model  should  be  obtained,  only  marred  by  a  thin  band  at  the  partinj^  of 
the  mold,  which  must  be  pared  off  with  a  knife.    Various  kinds  of  ou  or 
compositions  are  used  as  parting  fluids.    We  prefer  a  mixture  of  paoraf- 
fine  and  lard-oiL    Warm  a  pint  of  oil  and  dissolve  in  it  half  an  ounoe  of 
parafflne,  stirring  it  occasionally  till  perfectly  mixed,  when  it  will  reinain 
ready  for  use.    The  proportion  of  paraffine  may  be  varied  without  detxi- 
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ment  accorduig  to  the  season.  The  oil  will  soak  into  the  plaster  and 
leave  a  smooth,  delicate.coat  of  paraffine  ob  the  &ui&ce^ 

The  most  imual  imperfections  are  air-bubbles.  These  can  only  be 
avoided  by  skill  in  manipulation.  In  mixing  the  plaster  it  may  be  sifted 
through  the  fiLngers  into  the  water,  stirring  as  it  thickens,  or  the  water 
may  h^  poured  in  a  given  quantity  of  plaster.  The  first  methods  permits 
the  escape  of  air  more  readily  than  the  second.  Beginners  usu^JJty  mix 
the  plasty  too  thick ;  it  should  flow  readily,  but  should  contain  no  free 
water  to  run  over  the  top.  By  shaking  some  thtn  plaster  over  the  sur* 
feice  of  the  mold,  and  then  filling  Just  before  it  is  ready  to  soUdify,  a 
sznoc^  and  perfect  model  may  be  obtained. 

When  the  molds  have  been  made  some  time  before  using  they  become 
BO  dry  as  to  abstract  water  too  rapidly  from  the  &esh  plaster  used  to 
fill  them,  and  they  should  tixmx  have  a  coat  of  shellac  dissolved  in  alcohol 
b^ore  oiling.  A  fresh  coat  of  oil  is  necessary  each  time  the  mold  is  filled* 
Wh^i  objects  are  too  large  to  set  in  a  bowl  ov  other  similar  vessel  a  lead 
ribbon  is  a  convenient  substitute.  A  strip  of  thick  sheet-lead,  about  six 
feet  long  and  four  indiee  wide,  may  be  set  edgewise  on  a  sheet  of  paper^ 
and  b^it  around  the  fruit,  and  sand  iH)ured  in  as  in  any  other  vessel 
Still  largiar  specimens,  like  melons  or  pumpkins*  require  a  sort  of  scaffold- 
ing of  pieces  of  cardboard,  thin  wood.  &q.,  built  to  support  the  edges  ot 
the  mc^d,  which  most  be  constructea  in  many  pieces,  so  arranged  aa  to 
readily  draw  off  fix)m  the  model  according  to  the  shape  of  the  spedmens. 
After  the  model  is  made  it  must  be  thoroughly  dried,  wh^ch  reqmies 
fipom  three  days  to  a  week,  according  to  size  and  temperature.  It  must 
tiien  be  soaked,  or,  if  large,  brushed  over  with  boiled  ou  till  saturated  one- 
quarter  to  a  half  inch  deep,  and  after  the  superfluous  oil  is  wiped  oft 
allowed  to  dry  a  second  time,  when  it  is  ready  for  painting. 

The  ordinary  artists^  brushes,  colors,  &c.,  are  used  for  this  work,  the 
success  of  which  depaids  entirely  upon  the  skiU  of  the  artist  and  his 
abili^  to  produce  the  desired  effects.  A  convenient  support  to  the  fruit 
while  painting  is  made  by  inserting  a  brad-awl  where  the  stem  should 
be — ^the  brad-awl  may  be  set  in  a  wooden  foot — and  the  model  is  finally 
eompleted  by  fixing^  in  the  hole  left  by  it  a  stem  made  of  a  piece  of  oo{>- 
peer  wire^  on  which  is  molded  guUa-percha  to  the  proper  size  and  shape. 

Brides  the  fruit,  the  museum  contains  about  200  models  and  prep- 
arations of  the  more  impcutant  edible  and  p<HSonous  fringl  A  much 
larger  {abortion  of  the  various  kinds  of  mushrooms,  &c,  ase  eatable 
than  is  gen^[ally  supposed,  but  a  prcijudioe  has  grown  up  from  the  want 
of  knowledge  concerning  them  that  will  take  a  long  tune  to  eradicate. 
Nevertheless,  they  contribute  no  mean  portion  of  the  food-product  of 
the  world,  The  Patagonians  use  lar^  quantities  of  the  Cyttarioy  a  fun- 
gus they  collect  and  preserve  by  drying.  In  Germany  and  Italy  mush- 
rooms are  in  common  usc^  and  are  of  many  varieties.  In  England  and 
Prance  the  truffle  and  cultivated  mushroom  are  among  the  dSicacies  ol 
the  wealthy.  Although  but  one  Agaric  is  ealtivated  among  ua^  the  Jap- 
anese grow  several  species  on  logs  of  decaying  wood  prepared  m  a  pecu- 
liar manner,  and,  besides  the  home  consumption,  exported  to  Ohina  in 
1874  to  the  value  of  $61,000. 

We  have  received  from  the  northwest  coast  immense  specimens  of 
Polppori  and  Olavariay  and  from  Sitka  a  bright  red  fungus,  used  by  the 
Indians  as  paint,  as  yet  undescribed.  The  curious  subterranean  produc- 
tion called  tuckahoe,  or  Indian  bread,  common  in  the  Southern  States,  is 
represented  by  specim^u^  weighing  more  than  four  pounds.  According 
to  the  analysjis  made  by  the  d^artment  (see  annual  report,  1871),  it  ifl 
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chiefly  composed  of  cellulose  and  pectine.    Its  fruiting  condition  is  as 
yet  unknown,  and  its  real  affinities  cannot,  therefore,  1^  described. 

A  few  jars  of  fruit  preserved  as  specimens  in  alcohol  have  long  fonned 
a  part  of  the  museum^  and  to  these  have  been  added  a  large  number 
from  the  Centennial  Exhibition.  Some  of  these  were  filled  with  brine 
on  which  mold  collects  rapidly,  and  the  fruit  soon  spoils.  Numerous 
experiments  on  the  preservation  of  fruit  specimens  made  in  the  museum, 
prove  that  a  saturated  aqueous  solution  of  borax  with  a  few  drops  of  cor- 
rosive sublimate  is  preferable  to  alcohol,  causing  less  shrinkage  and  less 
discoloration,  though  no  means  of  preventing  the  latter  haa  been  discov- 
ered. Such  a  solution  will  sometimes  require  filtering,  but  it  is  cheap 
and  evaporates  very  slowly. 

Hie  specimens  of  fruit  received  from  the  Centennial  Exhibition  are 
from  Australia,  South  America,  and  Japan.  In  the  former  country 
oranges  and  lemons  are  very.successftilly  cultivated,  seventeen  varieties 
being  exhibited  at  Philadelphia,  of  which,  however,  we  have  received 
but  ten,  as  follows : 

Orow^e^.— Common,  Kavel,  Siletta,  Seville,  Mandarin,  Poor  Man's,  Mal- 
tese Blood.    Lemons. — ^Lisbon,  Bergamot,  Citron-fruit. 

Hie  Lisbon  lemon  is  similar  in  form  but  of  larger  size  than  those  usu- 
ally foxmd  in  our  markets.  The  Bergamot  is  of  the  size  and  diape  of  a 
large  smooth  orange,  and  is  evidently  one  of  the  varieties  of  Citrus  Umetta^ 
some  of  which  have  sweet  fruit  The  citron  or  citrus  medica  is  the  fruit 
commonly  sold  in  our  markets  in  a  candied  etate.  Of  the  oranges  the 
Seville  is  very  large  with  rough  surface,  and  a  cavity  in  which  the  stem 
is  inserted. 

Hie  Navel  takes  its  name  from  a  small  protuberance  on  the  blossom 
end,  and  is  one  of  the  kinds  most  highly  esteemed  in  Brazil,  where  it  prob- 
ably originated.  The  Mandarin  or  Canton  Mandarin  is  firom  China,  has 
an  exquisite  flavor  and  a  sweet  eatable  rind,  but  is  of  small  size,  from  | 
to  1^  laches  in  diameter.  The  ease  with  wmch  new  kinds  are  produced 
from  seed  in  the  orange  family  renders  it  probable  that  as  many  varieties 
win  shortly  be  cultivated  as  are  now  grown  of  the  apple.  Very  few, 
however,  have  yet  been  described  in  books  which  are  generally  aoc^sible. 

In  the  Venezuelan  collection  are  specimens  of  the  chayote  (Sechium 
edule),  a  cucurbitaceous  fruit,  cultivated  in  South  America,  which  would 
no  doubt  grow  during  our  hot  summers.  It  is  about  six  inches  in  diame- 
ter, with  a  rough  rind^.and  is  used  like  a  squash.  The  collection  from 
Venezuela  also  contains  specimens  of  the  various  custarcl-apples  and 
other  tropical  fruits  of  very  large  size. 

The  similarity  of  the  climate  of  Japan  to  that  of  our  own  country  lends 
to  its  productions  a  particular  interest  From  her  exhibit  at  the  Centen- 
nial we  received  twenty  varieties  of  oranges,  peaches,  plums,  figs,  and  per- 
sunmons,  all  of  which  are  sorts  peculiar  to  that  countiy.  Of  the  persim- 
mons there  are  five  kinds,  from  two  to  three  inches  in  diameter,  and  their 
appearance  ftilly  confirma  the  descriptions  given  of  what  is  undoubtedly 
the  most  valuable  contribution  made  by  Japan  to  our  list  of  fruits. 

FABINACEOUS  SUBSTANCES. 

Among  the  manufactured  substances  from  the  cereals  or  from  fruits 
are  many  of  the  coarser  food  preparations  that  have  become  so  poimlar 
of  late.  Wheat  is  shown  in  the  natural  berry  with  no  other  reparation 
than  simply  removing  the  hull,  called  "breakfast  wheaf^  Then  follow 
samples  of  steam-cooked  and  crushed  wheat^  and  coarse  and  fine  cracked 
wheaty  one  of  the  finer  specimens  bearing  the  trade-name  "Ifntriboa.^ 
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^Becker's  farina"  is  a  food  preparation  fix>m  wheat  resembling  finely 
grannlated  pearl  barley,  and  pearl  barley  is  represented  by  a  fall  series 
of  specimens,  from  finest  to  coarsest,  the  large  sample  simply  with  the 
husk  removed,  and  preserving  nearly  the  form  of  the  grain,  Avena  is 
the  coarsest  of  our  food  preparations  Irom  oats ;  the  beny  or  grain  is  pre- 
served in  nearly  its  original  shape,  first  having  been  hulled  and  tiien 
coarsely  broken.  There  are  numbers  of  grades  of  hominy,  and  all  manu- 
factured fi^m  white  com,  from  specimens  with  simply  the  hull  and  eye 
removed  and  in  nearly  its  normal  shape,  to  a  very  finely  granulated  pro- 
duct called  <^  breakfast  hominy.'^  The  coarser  wheat^foc^  for.  animals 
are  also  included  in  the  collection  of  <<  grits,"  as  bran,  shorts,  shipstnf^^ 
middlings.  &c.,  and  the  whole  group  numbers  some  fifteen  specimens. 
In  the  collection  of  meals  and  unbolted  flour  there  are  sixty  specimens, 
largely  from  com,  wheat^  and  lye.  The  com-meals  include  coarse  and 
bolted  meal  from  yellow  and  white  com,  with  mtermediate  grades  suited 
for  the  various  purposes  of  culinary  art.  Samples  are  also  shown  from 
Turkey,  Sweden,  Argentine  Republic,  Chili,  and  Mexico.  From  British 
Guiana  there  is  a  series  of  meals  from  the  sweet  and  bitter  cassava,  ac- 
companied by  the  dried  root  from  which  they  are  prepared. 

The  collection  of  flour  is  quite  large,  and  comprises  not  only  the  best 
grades  of  American  flour,  but  many  foreign  specimens.  Among  the 
American  specimens  an  interesting  series  of  thirteen  samples  illustrates 
the  manufacture  of  the  "patent-process"  flour  from  the  undeaned  grain 
as  received  at  the  mill  to  the  first  grade  fiour,  with  all  the  intervening 
products,  and  the  refiise  and  dirt  (chaflF,  rabber  dust,  &c.)  which  is  sepa- 
rated by  the  process  of  manufacture.  Samples  of  self-raising  flour  and 
flour  from  desiccated  sweet-potato  and  from  rice  (the  last-named  forming 
a  very  delicate  food)  are  shown.  In  this  group  there  are  at  present  in 
the  museum  64  samples. 

The  starch  collection  is  quite  large,  and  includes  specimens  from  various 
countries  and  derived  from  different  sources.  In  addition  to  the  various 
preparations  of  food-starches  by  American  manufactures  from  com  or 
other  cereals,  including  maizena  and  the  fancy  preparations,  similar 
series  have  been  secured  from  other  countries,  even  as  remote  as  Aus- 
tralia and  Japan.  From  South  America  interesting  specimens  hAve  been 
received  peculiar  to  that  country,  principally  Brazihan  and  Venezuelan. 
The  collection  includes  starch  from  the  sweet  and  bitter  cassava  {Jatropha 
numihot  and  janopAa),  from  the  banana  or  plantain  {Musa  pa/radisica)j 
from  the  sweet-potato  {Batatas  edulis)  and  yam  {Biosoorea  bifidia)j  ocumo 
starch  {Oolocasia  eaculenta)^  and  arrowroot  {Mavcmta  arwndinacea). 

Several  specimens  of  starch  were  presented  with  the  Mexican  collec- 
tion^ among  them  starch  from  Oicer  vulgaris^  Vioia  fabcBy  Phasseolm  wl- 
gartSy  Pisum  satioum^  and  Sechium  ediUe.  This  last  named  is  an  indigenous 
plant  called  "  chayote,"  which  is  said  to  give  a  starch  as  pure  as  arrow- 
root, which  is  contained  in  the  heavy  ^<  tubercular"  roots.  The  pl^nt  also 
yielos  a  fruit,  which  is  of  excellent  quality.  Its  roots  cannot  be  utilized 
until  the  second  year.  They  can  be  removed  without  killing  the  plant, 
and  the  operation  may  be  repeated  for  six  or  eight  years. 

With  the  Japanese  collection  a  number  of  very  interesting  starches  were 
secured  which  are  peculiar  to  Japan.  ^^  Eudzu"  is  manufactured  from  the 
root  otPueraria  thunbergiana.  It  is  very  abundant  in  certain  localities,  and 
pelds  the  finest  quaUty  of  starch.  The  root  is  frequentiy  over -five  feet 
in  length  and  as  thick  as  a  man's  arm.  For  the  manufacture  of  starch 
by  the  ordinary  process  of  crushing  the  root  and  washing  the  starch  and 
decanting  it,  however,  the  smaller  roots,  an  inch  in  thickness  and  not 
more  than  a  foot  in  length,  are  generally  used.    Ibis  starch  is  of  a  flnfl 
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oolor,  and  its  flavor  is  most  agreeable.  It  is  used  as  a  mucilage  by  mixins 
with  warm  water,  forming  a  firm,  transparent  paste.  The  "Kata-kuri'^ 
is  another  starch,  made  fii-om  the  root  of  a  species  of  dog's-tooth  violet. 
A  third  kind  of  starch  is  prepared  fix>m  the  root  of  the  fern  (Pteris 
aquilina). '  Both  of  these  stiurches  are  used  aa  food,  but  the  fern-root  kind 
is  also  used  in  the  arts,  as  it  is  capable  of  maaufactiu^  into  a  strong  gum, 
or  paste,  called  "shibu^''  by  carefully  mixing  it  with  the  sap  of  mjripe 
persimmons  (this  fruit  is  described  under  the  head  of  Fruits  and  Veg- 

ETABUSS.) 

After  the  starch  has  been  extracted  from  the  fine  roots  the  fiber  that 
remains  is  made  into  ropes,  which. are  used  to  strengthen  the  mud-walls 
of  buildings.  There  is  nothing  peculiar  in  the  method  of  preparing  the 
two  last*named  kinds  of  starch.  All  three  species  of  plants  grow  wild, 
and  are  comparatively  abundant  Starch-sugar  is  another  product  of 
Japan,  millet  and  rice  being  used  for  its  manufacture.  The  ^rain  is 
first  steamed,  then  mixed  wiUi  a  certain  quantity  of  malt  or  feimeut,  and 
kept  at  a  certain  temperature  for  a  number  of  hours  in  close  vessels;  the 
liquid  portion  is  strained  and  concentrated  by  evaporation  to  a  strong 
sirup.  This  is  formed  into  bars  when  quite  hot,  forming  a  solid  mass. 
Quite  a  collection  of  other  allied  starch  products,  as  sa^o,  tapioca,  man- 
^oca,  &c.,  have  been  added  to  the  museum.  The  two  last  named  are  of 
South  American  origin*  and  are  the  product  of  the  cassava  previously 
mentioned*  The  ^^farinnp^"  of  the  Brazilian  is  manufactured  trom  this 
root  To  prepare  it,  the  root  is  ground  up,  the  juice  expressed,  and  the 
remaining  mass  heated  and  dried  in  large  iron  pans  over  a  slow  fire. 
The  juice  of  the  bitter  variety  is  extremely  poisonous,  but  this  quality  is 
.  overcome  and  rendered  harmless  by  heat  Farina  from  bread-fruit  (Ar- 
tocarpua  incisa)  is  also  shown,  together  with  specimens  of  the  above.  For 
convenience  in  classification,  the  laundry  and  sizing  starches,  with  simi- 
lar products  belonging  properly  to  the  section  devoted  to  the  arts  and 
manufactures,  have  been  placed  provisionally  with  the  ^^food  products,'' 
as  they  form  but  a  veiy  small  percentage  of  the  collection  of  larinaceous 
substances. 

Among  the  miscellaneous  eihibits  in  this  subsection  there  are  several 
samples  of  a  bread  from  Sweden  which  is  particularly  intere8tina[.  This 
bread  is  made  of  rye  and  wheat,  prepared  in  large  cakes  the  size  of  a 
dinner-plate;  they  are  about  an  eigb^  to  a  quarter  of  an  inch  in  thick- 
ness, are  pricked  with  little  holes  forming  indentations  in  the  surfipbce. 
and  resemble  huge  crackers.  The  color  is  a  dark  brown,  like  well-baked 
bread-crust  It  is  made  but  onoe  a  year,  and  the  batch  is  hung  up  in 
the  loft  of  the  peasant's  home^  strung  in  rows  by  means  of  holes  left  for 
the  purpose.  It  is  quite  palatable,  one  variety  being  flavored  with  ajo- 
matic  seeds. 

A  singular  bread  made  by  the  natives  of  Santo  Domingo,  baked  in  rude 
cakes  six  or  eight  inches  in  diameter,  is  on  e^^iibition  here.  It  is  Eianu- 
fhctured  from  grated  cassava,  and  has  the  appearance  of  fine  sawdust 
slightly  browned  in  spots. 

BUOABS  MND  SSUPS. 

The  native  collection  in  this  subsectiim  is  confined  to  specimens  of  Lou- 
isiana and  Cubacajie-sugar  refined  within  our  own  borders.  Samples  of  a 
rude  sugar  manufactured  by  the  Mexican  Indians  from  the  Labba  cane, 
called  Panocha,  is  worthy  of  mention  as  a  novelty.  It  is  formed  in  small 
cakes,  not  weighing  over  a  pound,  in  little  holes  scooped  in  the  ground. 
Time  is  a  large  seri^  of  sorghum  samples  (raw  and  refined  sugars  and 

Digitized  by  VjUUV  IC 


BKPOBT  OF  THE  ENTOMOLOGIST.  139 

» 

(radeft  of  sirups),  iUastrating  the  sorgbam-sngar  indostry  that  sprang  into 
exii^ncQ  daring  the  war,  and  was  a  considerable  source  of  revenue  to  the 
Northwestern  States  for  a  number  of  years.  Within  the  last  five  years, 
however,  no  samples  of  the  sugar  have  been  added  to  the  collection. 

Beet^ugar  is  shown  as  the  result  of  experiments  conducted  in  this 
coujatry,  at  Fond  du  Lac,  Wis.,  at  Chatsworth,  111.,  and  by  the  Sacra- 
mento Valley  Beet-Sugar  Company,  in  Califoniia.  Specimens  of  the 
dried  beet*root  is  also  shown,  with  crystals  of  sugar,  sugar-loaf,  &c.  Jn 
the  maple-sugar  series  are  exhibited  sugar  in  cakes,  granulated  sugar, 
and  sirups.  One  sample  is  shown  from  Vermont  as  white  as  "A"  conee 
sugar,  and  resembling  it  The  m^ority  of  samples  are  from  the  New 
England  States  or  New  York.  The  series  of  foreign  sugars  added  to 
the  moseum  have  been  quite  large.  The  Australian  collection  embraces 
thirteen  samples  of  cane-sugar  from  various  Queensland  manufacturers, 
and  twenty  samples  of  aU  grades  of  cane-sugar  from  .New  South  Wales, 
fdmiehed  by  the  Colonial  Sugar-Manufacturing  Company.  There  are 
oth^  samples  also  from  Victoria,  Tasmania,  and  South  Australia.  Gane- 
SQgar  has  also  been  received  from  various  localities  in  South  America, 
tjie  finest  specimens  coming  from  Brazil  Bussia  presented  a  oollecti<m 
of  beet-root  sugars  numbenng  about  twelve  specimens,  and  smaller  col- 
lections were  received  from  various  other  locaUties.  These,  however, 
have  not  yet  been  placed  in  the  museum.  In  the  Japanese  exhibit  Uiere 
are  several  jars  of  sugar,  but  it  is  not  at  pres^it  known  frx)m  what  source 
they  wei:e  derived.    A  novelty  in  the  sugar  series  is  a  sample  made  from 

BBVSBAaES,  LIQUOES,  AITD,  NABGOTIOS, 

The  principal  tea  collection  is  a  series  of  150  samples  in  the  original 
bottles,  and  under  Japanese  labels,  secured  from  the  exhibit  of  Japan  at 
the  Centennial  Exhibition.  Here  are  shown  all  grades  of  tea,  marked 
with  tiie  price  in  Japan,  in  English  characters,  together  with  other  sub- 
stances used  by  the  poorer  dafises  as  substitutes  for  tea,  or  it  may  be  for 
adulteration.  The  collection  is  qnite  a  valuable  one  to  the  museum, 
affording  means  of  comparison  and  reference.  Among  other  stimulanta 
Goming  under  this  category  may  be  mentioned  mat6,  or  Paraguay  tea, 
{Ilex  pa/ra^a/yenais)  and  Ilea;  msainoj  formerly  used  as  a  substitute  for  tea 
by  the  North  Carolina  Indians  to  make  the  celebrated  ^  black  drink." 
Coco  {ErythosfyUm  caeo)  is  worthy  of  mention  in  this  connection.  The 
leaf  is  used  as  a  geutle  stimulant  by  holding  in  the  mouth  or  sUghtiy 
chewing.  In  some  portions  of  South  America  it  is  used  with  great  ad- 
vantage for  sustaining  strength  in  iatiguing  journeys  on  foot 

Cocoa  (Theobroma  eoeoa)  and  its  many  preparations  are  represented 
from  various  countries,  one  of  the  largest  collections  having  been  secured 
from  the  V^iezuelan  exhibit.  There  are  twenty  samples  in  tbis  collec- 
tion, and  one  specimen  of  the  fruit  in  alcohol.  The  cocoa  of  Chuar,  of 
which  there  is  one  sample,  has  the  reputation  of  being  the  best  in  Vene- 
zuela, and  has  no  equal  in  the  world.  Three  specmiens  of  chocolate  are 
also  shown  with  this  series.  Brazil  also  contributes  a  collection  of  cocoa, 
though  somewhat  smaller  than  the  above,  and  there  are  a  few  other  spe- 
cimens fix>m  other  localities. 

Coffee  (Ca/e*  araMoa)  is  shown  in  all  its  varieties,  Brazil  and' Venezuela 
botii  contributing  very  large  and  complete  collections.  From  the  former 
a  collection  of  over  twenty  specimens  has  been  received,  while  tbe  latter 
donated  their  entire  collection,  some  twenty-five  dilierent  kinds.  It  is 
principally  shown  in  the  berry,  though  two  or  three  samples  exhibit  it  in 
tbie  hmk  or  outer  covering.    From  tixe  Axgaxtine  Bepublic  a  small  series 
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was  also  received.  In  Venezuela  1,000  to  1,500  coffee-trees  are  planted 
on  about  one  and  three-quarters  acres  of  ground,  and  a  well-developed 
tree  yields  about  half  a  pound  of  marketable  coffee.  Dwarf  coffee  (sped- 
mens  shown)  is  the  result  of  checked  development  in  trees  growing  in 
poor  soiJL  or  it  may  result  firom  dry  weather.  Laguayra,  Maracaibo,  and 
Puerto  Cabello  coffees  are  the  best  known  of  the  specimens  exhibited  in 
this  series. 

Wines  and  liquors,  though  admitted  in  the  classification,  are  not  rep- 
resented as  a  class  in  the  collection.  A  few  specimens  from  Bussia  and 
fix)m  Peru  were  presented.  There  are  also  samples  of  pulque  fix>m: 
Mexico,  manufactured  fix>m  the  liquor  of  agave.  Tobacco,  as  a  narcotic 
stimulant,  is  included  in  this  subsection. 

The  American  series  comprises  ninety  specimens  of  pressed  leaf-to- 
bacco, representing  twenty-one  States,  in  various  portions  of  the  Union. 
The  best  sample  is  a  Virginia  tobacco  that  is  said  to  have  brought  $4 
per  pound.  With  this  series  is  another  series  of  manufactured  tobaccos 
(smoking,  chewing,  and  snuff),  sbowing  the  many  forms  of  manufactore, 
and  the  kind  of  1^  used  for  the  purpose.  A  specimen  of  wild  Indian 
tobacco  firam  Arizona  is  also  shown.  The  foreign  additions  to  the  mu- 
seum have  been  quite  large,  nearly  every  country  represented  at  the 
Centennial  presenting  specimens  of  tobacco  fix)m  their  collections.  The 
largest  of  these  are  from  Brazil,  Argentine  Bepublic,  and  Japan.  Oigars, 
cigarettes,  and  snuff  were  included  among  the  donations.  The  foreigTi 
tobaccos,  although  on  exhibition,  have  not  yet  been  examined,  though  it  is 
known  the  collection  includes  many  interesting  and  valuable  specimens. 
A  few  specimens  of  opium  are  shown  in  this  group,  as  a  narcotic  stimu- 
lant. Its  various  other  preparations  as  laudanum,  &c.,  are  shown  in 
Section  E. 

SPICES,  COITDIBfENTB,  ETC. 

Here  are  grouped  together  collections  of  spices,  showmg  in  some  cases 
how  obtainei.  Nutmeg  is  shown  from  Java  in  its  outer  rind  or  cover- 
ing, the  same  split  open,  showing  the  folds  of  mace,  and  lastly  the  nut- 
meg itself;  the  leaves  or  the  tree  are  also  shown.  Ginger,  clov^  cin- 
namon, and  peppers  in  variety  are  shown  from  South  America.  Yanilla 
beans  are  eidiibited  from  Mexico,  and  tonca  beans  from  Guayama. 

This  series  also  includes  the  aromatic  seeds^  as  '^i^j^  cardamom,  cu- 
min, &c.,  of  which  there  are  a  number  of  specunens.  The  pot-herbs,  or 
herbs  of  the  kitchen-garden,  are  also  included,  together  with  the  flavor- 
ing extracts.  Among  prepared  sauces  there  are  many  samples  of  the 
celebrated  ^^soy"  (a  Japanese  condiment),  and  a  few  prepared  American 
table-sauces.  Olive-oil  and  its  substitutes  (pea-nut  oil,  &c.),  are  shown, 
together  with  <<  salad  dressing,"  of  which  there  are  several  preparations 
put  up  for  market  use.  Inhere  are  a  great  variety  of  preserved  peppers 
fit>m  various  parts  of  the  world.  Grated  horse-nulish,  as  prepared  by  a 
New  York  firm,  is  also  exhibited. 

ABOBiamAL  FOODS. 

As  {his  series  of  specimens  is  more  interesting  taken  coUectivriy 
than  when  scattered  through  the  different  subsections  of  Section  A,  it 
has  been  given  a  subsection  by  itsel£  This  collection  is  quite  large,  and 
illustrates  to  a  certain  extent  the  manner  of  livelihood  of  the  North 
American  tribes  of  Indians.  Their  cereal  production  is  quite  small,  only 
a  few  specimens  of  wneat  and  similar  grains  having  been  added  u>  the 
collection^  and  these  principally  from  Indian  Territoiy.    Native  varieties 
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of  maize  are  exhibited  fix>m  New  Mexico  and  Arizona;  the  specimens  are 
smaU  and  are  nnlike  any  other  maize  in  the  museum.  From  one  variety, 
(a  blue-colored  com)  a  kind  of  wafer  bread  is  made.  It  is  as  thin  as 
card-board,  and  a  greenish-blue  in  color.  It  is  made  by  spreading  the 
dough  thinly  over  heated  stones,  cooking  it  immediately,  and  when  a  suffi- 
cient quantity  is  made  it  is  hung  up  in  their  wigwams  with  other  food 
supplies.  There  are  coarse  breads  made  from  the  ^^kouse"  and  ^^kamass" 
roots,  the  former  a  bulb  abounding  in  starch.  The  roots  themselves  are 
shown  in*  natural  state,  and  sliced  and  dried.  A  series  of  grass-seeds, 
numbering  about  twenty  specimens,  is  shown ;  these  are  carefolly  gath- 
ered and  preserved  as  food  supplies,  and  generally  eaten  mixed  with 
other  substances,  a  £a>vorite  food  being  pulverized  crickets  {Anabrua  sim- 
flex)^  and  grass  seed  worked  into  a  kind  of  paste  or  dough  and  made 
mto  a  rude  bread.  Crickets  and  grasshoppers  are,  however,  eaten  in 
other  ways. 

The  larv»  of  a  small  fly  found  about  Lake  Mono  in  Oalifomia  are  col- 
lected in  quantities  and  eaten  by  the  tribes  in  the  vicinity,  ^he  manner 
of  using  pumpkins  and  musk-melons  is  to  cut  in  long  strips  and  then  dry 
them.  Tina  food  is  prepared  in  large  quantities  and  stored  for  winter 
use.  By  the  Indians  of  Arizona  the  fruits  of  a  species  of  cactus  (Opim- 
tia)  and  oi  Yucca  bcuMta  are  careftdly  collected  and  preserved.  Smaller 
fruits,  as  the  blackberry,  soap-berry,  &c.,  are  dried  and  preserved,  some- 
times kneaded  into  balls. 

The  Indians  of  Mexico  prepare  the  agave  in  various  ways.  The  tender 
inside  leaves  are  roasted  and  preserved  in  large  masses,  or  the  fiber  is  re- 
moved and  the  edible  portion  pressed  into  thm,  flat,  black-looking  cakes. 
A  liquor  (resembling  pulque)  is  also  made  by  them  from  its  jmce  and 
called  ^^  mescalL"  The  screw  bean  and  mesquite  bean  are  gathered  and 
pounded  into  a  very  coarse  meal,  often  witiiout  removing  the  insects 
(Ourculios)  generally  found  infesting  the  beans,  and  a  very  coarse  bread 
made  from  it,  which  serves  for  a  part  of  their  winter  supplies.  An  in- 
teresting specimen  in  the  collection  \b  a  quantity  of  blue  day,  containing 
a  large  percentage  of  magnesia.  This  is  eaten  with  the  native  potatoes, 
which  are  about  the  size  of  bullets,  and  as  they  eat  enormous  quantities, 
the  magnesia  is  supposed  to  prevent  any  un&vorable  results  from  such 
gonrmandizing.  Among  the  nuts  gathered  for  food,  acorns  and  the  froit 
of  the  pifion  are  the  most  prominent,  forming,  with  some  tribes,  a  large 
percentEkge  of  their  food,  so  that  in  years  of  scarcity  of  these  nuts  there 
is  much  suffering.  Among  some  of  the  tribes  a  qiore  civilized  diet  pre- 
vails, and  peaches  and  other  fruits  are  dried  and  preserved  in  the  same 
manner  as  with  the  whites. 

A  specimen  of  jerked  beef  shows  the  manner  in  which  the  buffalo  is 
utilized  to  furnish  a  winter  supply  of  animal  food.  Those  tribes  raising 
com  or  grain  also  store  it  against  a  time  of  need,  after  the  manner  of  the 
whites. 

SUBSTANCES  ITSED  IN  AETS  AND  MANUFACTT7BES. 

Textile  fiber^ — The  collection  of  textile  fibers  is  so  large  and  extensive 
that  only  a  passing  mention  can  be  given  here,  as  a  fall  report  on  the 
valuable  additions  to  our  already  large  collections  ^received  in  the  last 
two  years  will  make  a  volume  of  itsetf.  In  the  series  of  animal  fibers, 
there  are  about  five  hundred  specimens  of  American  wools^  and  these 
were  selected  ^th  great  care  by  well-known  breeders  in  different  parts 
of  the  country,  and  include  the  principal  breeds  of  sheep  with  their  crosses 
known  to  American- sheep-husbandry. 

The  vjEudous  manufactures  from  wool  are  also  shown  with  complete 
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series  of  samples,  showing  the  different  stages  of  niantifectore.  Hhm 
are  shown  the  kinds  of  wool  entering  into  the  mannfibctore  of  worsteds, 
flannels,  clothing  and  piece-goods,  carpets,  &c.  The  foreign  collections, 
especially  from  Australia,  are  equally  fine,  South  Australia,  VictoHa, 
2Jew  South  Wales,  Qaeensland,  Tasmania,  and  New  Zealand,  all  bcang 
fhUy  represented.  Russian  and  other  European  wools  were  received,  ta- 
eluding  fine  collections  from  England*  From  the  South  AmericaJi  ex- 
hibits Targe  collections  were  'made,  the  most  complete  coming  from  the 
Argentine  Republic.  A  majority  of  these  wools  are  coarse  and  infeiii^, 
however,  and  used  only  in  carpet  manufacture. 

The  silk  collection  has  been  augmented  by  fine  specimens  of  coooonsufid 
raw  reeled  silk  of  Bambyx  mori  from  many  countries.  The  finest  recent 
acquisition  to  this  series  is  a  large  collection  from  Japan,  and  includes 
different  vftrieties  of  Japanese  cocoons  and  the  silk  reeled  from  them, 
many  of  the  specimens  being  unique  and  interesting.  The  samples  art 
not  confined  to  B.  mori^  but  include  several  varieties  of  silk  iEtom  wild 
or  oak-feeding  varieties.  One  form  of  cocoon  resembles  dellcifcte  lace- 
work.    Interesting  collections  were  also  received  from  South  America. 

The  original  or  old  collection  of  silk  m  the  museum  was  quite  eom- 
plete,  but  the  recent  additions  made  it  second  to  none  in  this  coundy, 
and  me  equal  of  foreign  museums. 

Among  the  vegetable  fibers  the  cotton  collection  includes  sp^dmens 
from  nearly  every  cotton-growing  region  on  the  face  of  the  €^brth.  13i6 
largest  series  being  four  hundred  samples  from  Egypt  About  one  nnn- 
dred  and  fifty  specimens  of  American  cotton  are  shown  as  "  lint,^  while 
another  series  illustrates  the  manufiEicture  of  cotton  in  this  couiitry,  from 
the  "  homespun  "  of  one  hundred  years  ago  to  the  finest  products  of  the 
Manchester,  N.  H.,  mills,  "  peeler '^  cotton  being  shown  step  by  Step 
through  the  various  stages  of  manufacture.  Samples  are  also  exhibited 
as  manufectured  by  the  government  mills  in  Japan,  and  as  rudely  pre- 
pared by  the  natives  of  Ohico,  United  States  of  Colombia.  In  flax  a 
series  of  specimens  from  the  flax-mills  of  Manchester  have  been  added  to 
the  collection,  showing  the  various  manufactures.  A  series  showing  the 
result  of  experiments  in  cottonizing  flax,  as  carried  on  during  the  late 
war,  are  still  preserved  among  the  flax  collections.  A  few  samples  of 
flax  were  also  secured  from  foreign  countries.  No  new  specimens  of 
ramie  have  been  recentlj^  added  to  the  museum,  though  the  old  collection 
is  quite  full  and  entertaining,  and  gives  the  result  of  exx)eriment8  in  the 
South  with  this  valuable  fiter. 

Jute  is  represented  in  a  ftdl  series  of  specimens  Illustrating  every 
stage  of  manu&icture,  and  samples  are  shown,  not  only  of  the  coarsest 
bagging,  but  of  jute  cloth  and  tai)estry  (the  last  of  jute  and  cotton 
mixed),  for  upholstermg  purposes.  Apocynum  cannaMnum  is  used  as  a 
textile  by  some  Western  tribes  of  Indians,  and  the  museum  specimens 
consist  of  stalks  of  the  plant  and  raw  and  prepared  fiber ;  there  are  also 
shown  nets  and  fish-lines,  sacks,  baskets,  belts,  &c.  The  fiber  is  quite 
inferior,  however,  for  most  purposes.  * 

A  very  complete  collection  of  over  one  hundred  specimens  of  New 
Zealand  flax  (Phorvtium  tenax)^  illustrates  the  manufacture  of  that  valu- 
able product.  The  fibre  is  shown  in  all  stages  of  preparation,  and  as 
rudely  manlptilated  by  the  natives,  who  removed  the  woody  matter  by 
scraping  with  a  shell.  Among  the  manufactures  are  roi>e8,  twine,  flsh- 
lines  and  fishnets,  halters,  thread,  coarse  cloth,  &c.  Bagging  is  also 
made  of  it,  and  shown  with  mats  and  matting  similar  to  that  made  from 
the  Coir  fiber.  Some  of  the  samples  are  very  fine  aiid  in  finish  resemble 
linen. 
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Oth^  foliaceatiB  fibers  are  shown,  as  pine-apple,  plemtftin,  Manila 
hemp,  Sisal  hemp,  &c.,  and  a  series  of  other  agave  fibers,  shoxving  the 
Tues  of  this  plant,  such  as  coarse  mats  for  saddle-cloths,  brashes,  &c 
A  beautifal  collection  of  mann^tores  from  Aga^e  sisaUma  shows  the 
deUoate  handiwork  of  the  peasant  women  of  Fayal,  who  use  this  fiber 
for  the  manufactore  of  their  beantifdl  Ubce-work,  which  commands  such 
prices  in  Paris.  It  was  said  by  the  donors  that  there  were  but  twent^* 
five  women  on  the  island  capable  of  prodacing  this  lace,  as  it  requires 
practice  from  chUdhood. 

There  are  about  tw^ty  specimens  of  malvaceous  fibers,  principally 
varteties  of  Hibiicus.  Abmklon  uvioennas  is  used  to  some  extent  by  Indians^ 
and  is  also  used  in  the  manufteture  of  brushes  or  dusters,  a  few  Gathers 
being  inserted,  to  hold  the  fiber  in  place.  It  dyes  readily,  but  the  colors 
are  not  fast  From  the  islands  of  the  Pacific  there  is  quite  a  series  of 
Lace-barks  and  Tapa  cloths  (Brousonetia  papyriftra)^  some  of  the  last 
named  ab^eady  made  into  garments-^if  an  article  resembling  a  large 
paper  bag,  but  open  at  both  ends,  can  be  called  a  garment  Some  are 
stained  with  a  dark  coloring  matter,  and  are  check^  off  in  squares  or 
diamonds,  like  tJie  figures  of  an  old-rashioned  quilt  Specimens  of  veget- 
able flimnel  are  exhibited,  said  to  be  manufactured  foom  the  needles  of 
Pinus  sylvestris.  Corn-husk  is  also  shown  made  into  a  very  good  quality 
of  towding.  It  is  also  used  as  the  fiber  portion  of  oil-cloths.  Asclepias 
fiber  mixed  with  cotton  is  exhibited,  with  specimens  of  coarse  cloth  man- 
nfootured  firom  it  The  down  &om  the  seed  vessels  of  this  plant  have 
been  received  as  ^<  vegetable  silk.''  13ie  substance  is  worthless,  howeveTi 
fi^r  purposes  of  mani^acture. 

A  series  of  specunens  of  "  silk-cotton "  have  been  received  fix)m  various 
iDoalities  in  South  America.  Various  species  of  bombax  are  represented^ 
both  free  and  in  the  seed-pod.  It  has  no  value  as  a  textile,  and  proba- 
bly could  only  be  used  for  stuBBng  purposes.  A  few  specimens  of  epi- 
lobum  fiber  are  shown;  its  manufacture  was  only  an  experiment  how- 
ever, no  practical  result  having  been  obtained.  It  is  therefore  interest- 
iBg  only  as  a  matter  of  reference. 

Prom  Ohina  there  are  a  number  of  fibers  which  have  been  in  the  mu- 
seum since  its  foundation,  that  were  received  without  name  and  are 
therefore  unknown,  but  by  the  aid  of  recent  acquisitions  from  various 
otiier  localities  it  (s  hoped  they  can  be  identified.  They  are  manu&c- 
tnred  into  ropes,  twine,  and  other  articles  of  utility.  The  greater  part 
of  the  Centennial  collection  of  miscellaneous  fibers  have  not  yet  been 
brought  into  the  museum,  so  the  specimens  cannot  even  be  mentioned 
by  name.  The  collection  is  quite  large,  however,  and  contains  much 
material  that  is  new  and  interesting,  and  when  eventually  reported  on 
in  Ml.  will  be  found  to  include  many  valuable  specimens  not  met  with 
hitherto  in  museums. 

Paper  materiab.— The  American  series  includes  every  known  paper- 
making  substance  of  any  value,  from  the  genuine  wood  paper,  as  manu- 
&ctured  for  thousands  of  years  by  wasps,  to  the  finest  linen  paper  of  the 
present  day. 

Among  the  less  common  substances  may  be  mentioned  paper  fit)m 
palmetto  leaves,  from  leaves  of  Yucca  filamentoBa^  from  okra,  from  Agave 
americanaj  and  from  ramie.  A  very  good  brown  or  wrapping  paper 
has  been  made  from  Spartima  cynosuroideSj  a  grass  growing  in  marshes 
on  the  Mississippi,  and  samples  ftx)m  hay  are  exhibited  from  Colorado. 
The  foreign  collections  represent  most  of  oiu'  fiber-producing  plants, 
showing  the  many  sources  fit)m  which  this  useful  substance  can  be 
manufiictured.    Com-husk  paper  from  Austria  and  rice  paper  fttjm 
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Japan  are  intereBtiiig  novelties.  The  collection  of  Japanese  and  Ohinese 
pMn  and  fancy  papers  is  quite  a  large  one^  and  represents  the  entire 
paper  industry  of  those  countries,  fix>m  the  most  delicate  £dmy  pa|)er 
used  by  jewelers  for  packing  to.  the  coarse  heavy  materials  for  screens 
or  for  wall  decoration*  The  various  writing  and  printing  papers  are 
exhibited^  some  of  the  former  being  very  handsomely  colored  to  repre- 
sent birds,  flowers,  &c.  Among  ol£er  specimens  are  shown  the  papers 
used  for  handkerchie&,  &c.,  and  as  substitutes  for  window-glassy  sam- 
ples of  imitation  morocco  are  also  exhibited.  The  Chinese  papers  in  the 
museum  are  not  so  fine  in  quality  as  the  above,  though,  it  may  be  ire- 
mark^l,  the  series  is  quite  smalL  The 'substances  used  are  straw,  mul- 
beny,  and  bamboo;  he  straw  and  bamboo  papers  being  quite  coarse 
and  inferior. 

DYEING  AND  TAmONG  MATERIALS. 

A  series  of  interesting  specimens  in  these  two  subsections  were  secoied, 
and  have  been  placed  in  the  museum.  Among  the  most  noteworthy  may 
be  mentioned  a  number  of  specimens  of  madder  px)m  the  Netherlands, 
comprising  the  root  and  different  stages  of  its  preparation.  Samples  of 
indigo  are  shown  in  the  Japanese  collections,  and  also  from  Venezuela, 
where  it  formerly  was  cultivated  for  export  Fustic- wood  and  dragons' 
blood  are  shown,  with  a  great  variety  of  unnamed  woods,  bark,  and 
leaves  used  for  coloring,  principally  from  South  America;  the  collections 
of  Brazil  and  Argentine  Bepublic  being  extremely  rich  in  specimens  of 
this  group.  Saffiron  and  hollyhock  flowers,  annotto  seeds  and  prepared 
annc^to  are  also  represented.  Among  mosses  and  lichens  used  for  dye- 
stufb  may  be  mentioned  the  different  varieties  of  orchella  weed  {BooceUa)^ 
firom  which  the  orchella  paste  is  manufactured,  samples  of  which  are 
esddbited. 

Oanary  rock  moss,  Parmelia  prelata^  and  another  ibrm^  UmbUicaria  pus- 
trolatOj  also  belong  to  this  series.  Fungi  used  for  dyemg  is  the  old  col- 
lection of  the  department  received  from  BraziL 

inie  American  dyes  are  represented  by  samples  illustratmg  the  man- 
ufEtcture  of  flavine  from  oak  bark,  indigo  produced  from  native  plants 
and  by  barberry  root,  orchella,  cudbear,  &c  Coloring  matters  of  ani- 
mal origin  are  represented  by  various  specimens  of  chermes  and  cochi- 
neal, principally  from  South  America.  Dyes  of  mineral  origin  are  repre- 
sented by  a  large  series  of  aniline  dyes,  both  of  American  and  Swiss 
manufacture,  from  coal-tar  and  petroleum. 

An  interesting  series  of  tan-barks  and  other  tanning  materials  of 
American  origin  were  collected  by  the  department  for  ediibition  at  the 
Centennial,  aud  these  have  been  added  to  the  collection.  Among  the 
herbs  and  leaves  lately  discovered  to  be  of  value  in  this  particular  are 
Ephedra  cmtisypMlKUca  and  Polygonum  amphiMum.  The  tanning  extracts 
£iom  hemlock  and  oak  barks  are  represented  by  specimens  of  the  raw 
and  concentrated  extract  Of  the  foreign  collections  no  particular  men- 
tion can  be  made.  The  collections  are  quite  large,  however,  particularly 
from  South  America,  and  are  principally  barks,  woods,  and  leaves.  From 
Turkey  the  department  received  an  interesting  series  of  oak-galls  of  dif- 
ferent kinds,  among  them  the  '^Aleppo  galls^  of  commerce.  Galls  are 
used  also  for  their  coloring  matter  in  tiie  manufacture  of  ink. 

GUMS  AND  EESmS. 

Among  the  examples  in  this  series  may  be  named  gum  acacia  (gum 
arable),  gam  thus  or  frankincense,  gum  catechu,  gum  hyawa  (loica 
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heptaphylla)j  orore  gum  {Fitliecolohium  Jujmenctfolium)^  gum  tragacanth, 
gum  from  tho  "zapote^  tree  of  New  Mexico,  gum  dammar  and  copaL 
resiu  of  Xanthanhea  JtaMialw  and  from  another  species  of  this  genus  called 
"black-boy  gum,''  gum  anime  (used  for  incense  and  to  manufacture  var- 
nish), algaroba  gum,  &c.  iVmong  the  interesting  specimens  lately 
received  may  be  mentioned  the  "kawri  gum''  of  Kew  Zealand.  It  is 
used  in  the  manufacture  of  varnish,  and  is  an  impoi1;ant  article  of  com- 
merce. The  gum  is  found^at  a  depth  of  two  or  three  feet  under  ground, 
over  a  large  area  of  land  which  has  been  exhausted  by  kawri  forests  in 
past  ages,  and  is  now  barren  and  almost  unfit  for  cultivation. 

Among  the  lacs  or  gummy  exudations  caused  by  the  puncture  of  in- 
sects, from  our  o^vn  countiy,  may  be  named  that  from  the  creosote  bush 
(Larra  viexieanu)  and  the  light-colored  opaque  gum  of  the  Opuntia.  both 
having  been  received  from  Arizona  and  Mexico.  A  specimen  or  gum 
from  the  Brosimum  galaotodcndron  has  recently  been  received.  The  tree 
b^ongs  to  the  same  family  as  the  bread-fruit  tree,  and  when  tapped 
exudes  a  thick  milky  fluid,  which  flows  quite  abundantly.  It  soon  fer- 
ments, and  the  gum  separates,  leaving  a  Uquor  or  whey  which  is  of  no 
value.  It  will  d&solve  in  benzine,  and  when  heated  to  S5^  Fahr.  it  will 
pull  like  candy.  It  has  a  cheese-like  srneU  when  freshly  cut,  and  ib  nearly 
white  in  color,  growing  darker  with  age.  In  Samoa  it  is  used  by  the 
natives  for  fiUing  the  seams  of  their  canoes.  It  has  also  curative  prop- 
erties, and  has  l^n  used  to  a  very  limited  extent  in  medicine.  Several 
interesting  gums  and  resins  have  been  received  from  Mexico,  under  the 
Mexican  names  of  "  coapinole,"  which  sells  in  the  city  of  Mexico  at  one 
dollarajwundj  "lechon,"  "xochicopal,"  an  aromatic  resin;  "estoraque," 
used  as  an  incense;  "cuajiote."  a  gum-resin;  "archepin,"  a  gum-resin, 
used  as  a  cement ;  and  "  brea,''  a  very  useful  resm,  the  result  of  distilla- 
tion of  the  turpentine  from  Finns  teocotCy  growing  in  the  cold  district  of 
Mexico.  It  is  used  for  making  soap  and  in  the  manufacture  of  illumi- 
nating gas.  "  Tacamaca  "  is  a  resin,  the  product  of  Elaphriwm  tom^toso  ; 
"  tescSlama"  is  a  varnish  resin  from  Ficus  nymphcefolia;  "chicle,"  the 
resinous  product  of  Ackras  sapota^  is  used  for  chewing,  to  increase  the 
flow  of  s^va. 

In  the  old  collection  of  the  department  there  is  a  small  series  of  gum- 
resins  from  the  valley  of  the  Amazon,  collected  by  Lents,  Hemdon,  and 
Gibbon,  in  a  former  expedition,  but  which  are  unnamed.  Among  the 
elastic  gums  are  specimens  of  India  rubber  or  caoutchouc,  the  product  of 
Ficm  elastieay  gutta-percha,  and  balata,  the  last  named  from  Venezuela. 
A  new  elastic  gum  from  Mexico  has  received  die  name  Durango  caout- 
chouc Like  the  genuine  caoutchouc,  it  hardens  with  sulphur  and 
receives  a  fine  polish.  Specimens  of  elastic  gums  from  Brazil,  and  other 
portions  of  South  America,  have  beeh  added  to  the  collection,  but  have 
not  been  examined. 

PATS,  OILS,  AXD  WAX. 

There  are  about  half  a  dozen  samples  of  vegetable  tallow  and  wax  in 
this  series.  One  specimen  of  the  last  nam^,  the  product  of  Myrica, 
jalapensis,  is  received  from  Mexico.  The  vegetable  wax  of  China  and 
Japan  (candles  of  which -are  shown)  is  product  from  the  fruit  of  several 
trees  belonging  to  the  genus  Rhm.  The  most  important  of  these  is 
Ehu8  sticcedaneaj  and  is  grown  extensively.  Bhus  fiernidfera^  the  la^uer 
tree,  also  yields  a  wax^  differing  only  in  a  slight  degree  from  that  of  the 
wax-tree  mentioned  above.  Rhus  sylvestrisj  or  the  wild  wax-tree,  is  also 
worthy  of  mention.  Vegetable  tallow  is  produced  in  Japan  from  the 
Cinnamomum  pedunculaium.    Other  specimens  of  vegetable  tallow  and 
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wax  are  firom  the  valley  of  the  AmasoD.  The  oils  are  qnite  nomerons, 
and,  where  it  has  been  possible  to  do  so,  the  vegetable  products  from 
whence  derived  are  shown  with  them.  Linseed  and  the  more  common 
oUs  have  been  received  from  varions  coontries.  The  Hnssian  collections 
included  oils  of  anise,  mustard,  hempseed^  walnuts,  sunflower,  wild  rape, 
camline  seed  and  poppy,  with  a  few  specmiens  of  the  refuse  or  oil  cake. 
Oils  of  Japan  are  represented  by  rape-seed  oil,  which  is  used  for  illumi- 
nating purposes  {together  withJUk  oil)  in  Japanese  households. 

The  South  American  collection  is  quite  interesting,  and  includes 
"gingelly  oil"  {8esamum  indicum)^  *<cooos  oil,"  from  the  cocos-palm^ 
"  secua  oil,"  (from  a  cucurbitaceous  phmt,)  Seje  oU,  from  another  species 
of  palm,  crab  oil,  ftt)m  Carapa  guianmeiSj  ground-nut  oil,  castor  oil,  Ac- 
Linseed,  ricinus,  and  cotton-seed  oils  are  shown  from  our  own  country, 
the  last  named  in  connection  with  its  principal  manufacture,  that  of  soap, 
a  ftill  series  of  which  is  shown.  A  valuable  collection  of  essential  oils 
was  purchased  for  exhibition  at  Philadelphia,  and  these  have  since  been 
added  to  the  museum  collections.  Among  them  may  be  mentioned  oils 
of  hemlock,  wintergreen,  wormwood-  golden  rod,  peppermint,  8X)eannint^ 
sassafr^as,  pennyroyal,  bergamot,  oeoar.  oil  of  neroli,  &c.,  the  last  namea 
from  flowers  of  Citrus  aHraniiacumy  oil  or  sweet  birch  tbark  of  Betula  lenta)^ 
and  oil  ftt)m  roots  and  stems  of  several  species  of  SpircM  are  shown. 
Among  the  animal  products  in  this  subsection  are  many  si)ecimens  of 
beeswax,  both  native  and  foreign. 

A  few  animal-fEits  are  also  i^own  from  South  America;  candles  and 
soaps  are  also  included  in  this  group,  limited  collections  of  which  were 
received  from  various  localities.  The  mineral  products  are  represented 
by  series  of  coal-oils  and  petroleum,  principally  from  our  own  coimtry. 
Specimens  of  raw  and  crude  paraffine  are  also  exhibited,  with  some  of 
the  products  of  petroleum,  aa  benzine,  naphtha,  &c  In  this  connection 
may  be  briefly  mentioned  a  number  of  specimens  of  water-proof  goods, 
canvas,  leather,  wood,  &c.,  r^idered  so  by  paraffine  in  solution.  They 
are  impervious  to  water  while  fr'eely  admitting  air. 

NATURAL  HISTORY  SECTION. 

About  eighty  specimens  of  ducks  and  chickens  were  secured  for  exhi- 
bition at  the  Centennial  by  the  department,  in  addition  to  the  regular 
museum  collections.  These  have  all  been  placed  on  exhibition,  making 
the  collection  of  domestic  poultry  most  complete.  Among  these  may  bo 
mentioned  thirty-two  specimens  of  a  cross  between  the  domestic  duck 
and  the  wild  mallard,  purchased  from  the  Smithsonian  Institution. 
Another  interesting  cross  was  received«a  few  years  ago,  said  to  be  be- 
tween the  turkey  and  the  guinea  fowL  Other  specimens  similar  to  this 
interesting  hybrid  have  b^n  noted  in  the  district,  the  department  col> 
lection  containing  another  specimen  very  like  one  mentioned  above.  It 
includes  nearly  all  of  the  well-known  varieties  or  fancy  breeds,  and  as 
many  of  them  were  prize  birds  of  pure  breed  they  are  true  to  name,  and 
may  be  regarded  as  types.  The  collection  of  pigeons  shows  many  of  the 
fancy  breols  of  this  adjunct  of  the  poultry-yard.  Though  no  new  addi- 
tions have  been  made  to  the  fine  series  of  small  birds  beneficial  or  inju- 
rious to  agriculture,  they  have  all  been  relabelled  according  to  the  latent 
authorities,  and  the  specimens  themsdves  brushed  up  and  put  in  com- 
plete order.  The  poultry,  eame  birds,  and  small  animals  have  also  been 
plainly  relabelled,  with  boui  oommon  and  scientific  names,  so  that  visit- 
ors can  to  a  limited  extent  answer  questions  for  themselves.    The  ool- 
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lection  of  economio  insects  was  so  fully  described  in  a  previous  report, 
farther  mention  will  not  be  necessary. 

The  fourth  section  of  the  museum  (D),  devoted  to  forest  woods  and 
specimens  from  the  vegetable  world  purely  botanical,  is  under  the  charge 
of  the  botanist,  so  cannot  be  reported  upon  here, 

MISCELLAl^OUS  COLLEOTIONS. 

Vegetable  substimces  used  in  medicine. — ^This  collection,  relating  to  a  medi- 
cal rather  tiian  an  agricultural  museum,  is  interesting  in  an  economic 
view,  and  as  many  of  our  common  vegetable  products  are  used  in  medi- 
cine, either  with  the  simple  preparation  of  drying  in  the  form  of  leaves, 
barks,  or  other  portions  of  plants,  or  by  resolving  tiiem  into  their  approxi- 
mate principles  as  quinine,  &c.,  or  extracting  Uie  medical  properties  in 
tlie  form  of  tinctures  or  essences,  &c.,  they  are  therefor*  given  a  place 
especially  as  they  form  a  part  of  the  vegetable  kingdom,  and  reference 
is  frequently  made  to  them  in  answering  general  questions  in  the  mu- 
seum. 

The  first  series  of  note  in  this  group  is  a  veiy  valuable  collection  of 
specimens  of  the  approximate  principles  of  the  following-named  plants : 
Salicine  from  Salixpurpuzea;  irilline  from  Trillium  pendulum ;  scrophu- 
larine  fit)m  Leptandra  virginica;  xanthoxyline  fix)m  Xanthoxylum  frax- 
ineum;  marruoin  from  Marrubium  vulgar e;  gelseminia  from  Oelsemin- 
ium  sempertirens ;  daturia  from  Datura  strammonium;  arbutin  from 
Arcostapkylos  uvaursi;  lobelina  from  Lobelia  infiata;  eanguinaira  from 
Sanguinaria  canadensis;  podophyllin  from  Podophyllum  peltatum;  jenoia 
mad  veratroidia  from  Veratrumviride;  helenin  from Inulahelenium;  celas- 
tein  fi*om  Celastrus  scandens  ;  phloridzine  from  bark  of  Pyrus  malus  ;  rieinine 
from  Bicinus  communis  ;  berberina  and  hydrastia  fit)m  Hydrastis  canaden- 
sis; mannite  from  Leptandra  virginica;  sanguinaria  sulphate  fix>m  Sa/n- 
guinaria  cojnadensis;  salicylic  acid  from  Qaultheria  procumbenSj  and  gel- 
semie  acid  from  Qelsemium  se^npervirens. 

In  addition  to  this  collection,  there  are  examples  of  sulphate  of  quinia, 
quinidea,  and  cinchonidia  fromcinchona  ;  sulphate  of  morphine,  narcotine, 
&C.,  frt)m  the  poppy,  and  many  other  products  of  similar  nature^  these 
samples  are  idl  of  American  manufacture.  A  large  series  of  materia 
medica  was  received  from  South  America,  comprising  roots,  leaves,  barks, 
and  fiiiits  in  their  unprepared  state,  witu  many  of  their  products  in  the 
form  of  extracts,  &c.  Specimens  of  medicine  are  also  included,  and  some 
of  these  are  interesting,  as  they  are  peculiar  to  the  countries  presenting 
them. 

SOILS  AND  FEBTILIZEIU3. 

The  specimens  in  these  two  subsections  were  collected  by  the  Ohemi- 
cal  Division  for  exhibition  at  the  Centennial.  A  full  description  of  them 
was  given  in  the  monthly  report  of  the  department  for  May  and  June, 
1876,  from  which  the  following  statements  are  made: 

The  soiU  from  the  geological  formatiooB  of  different  ages  were  coUected  under  tha 
Bnx>ervi6ion  of  the  State  geologist  of  New  Jersey,  Professor  Cook,  and  illuBtrate  the 
character  of  the  soils  common  to  the  sectionjs  belonging  to  the  several  formationB 
represented.  The  second  division  of  soils,  those  form^  directly  from  disintegration 
and  decomposition  of  rocks,  consists  of  a  series  of  virgin  soils  collected  by  Professor 
Berthoud,  of  Gallon  City,  Colo.,  each  of  which  was  taken  from  a  Imrge  area  of  known 
rocks,  with  no  opportunity  of  admixture  with  d4br%8  from  breaking  down  of  rocks  of  a 
different  character.  They  give  a  fair  representation  of  the  soils  wnich  these  rooks  art 
capable  of  producing. 

With  these  specimenB  are  also  shown  fragments  of  the  rooks  from  wbioh  tbi^ 
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were  foimedL  Colleotioiia  of  marlB,  inolading  green  sand  marl  and  the  pliosphatio 
maris  fin>m  near  Charleston,  S.  C,  were  made  at  the  same  timO;  and  these  are  exhib- 
ited with  the  other  mosenm  specimens  of  this  class. 

The  vegetable  and  animal  ^rtilizers  consist  of  muck,  peat,  marsh-weedfiu  sea-weeds, 
cancrine  and  fish  scrap,  pork  cracklin^  dried  blood,  &c.  Specimens  of  bat  excre- 
ment are  also  shown :  this  fertilizer  is  found  in  caves  of  some  of  the  inland  Southern 
States.  The  artiiiciai  fertilizers,  which  are  made  up  according  to  the  formnlsD  of  the 
various  manufacturers,  &om  the  natural  fertilizers  enumerated  above,  next  follow. 

The  method  generally  employed  in  this  branch  of  manufacture  is  illustrated  by  a 
series  of  products  taken  from  different  stages  of  the  process  as  carried  on  by  the 
Pacific  Guano  Company.  The  series  consists  of  specimens  of  raw  rock,  the  crushed 
and  ground  rock^  sulphur,  niter,  and  sulphuric  acid,  the  rocks  treated  with  acid,  sul- 
phate of  ammonia,  fish  scrap,  Stassf urt  potash  salts,  and  the  mixture  of  the  last  four 
m  the  finished  products. 

Another  series  shows  samples  of  the  products  put  upon  the  market 
by  different  manufiacturers. 

MODELS  OF  FABM  IMPLEMENTS. 

No  attempt  at  an  exhibition  of  objects  in  this  group  has  ever  been 
made.  A  few  specimens,  however,  have  been  received  from  time  to  time 
and  placed  in  the  museum.  The  first  to  be  mentioned  are  a  number  of 
implements  sent  from  China  in  1864.  Two  forms  of  irrigating  machines 
are  shown,  the  difference  being  in  the  mode  of  applying  the -power,  as 
one  is  intended  to  be  run  by  men  and  the  other  by  aninmls.  A  fan  for 
cleaning  grain  is  also  shown,  probably  an  imitation  of  an  American  or 
European  £in.  Models  of  smaller  implements  are  also  shown,  as  rakes, 
hoes,  &c.  From  the  Netherlands  the  department  secured  a  collection  of 
implements  (models)  used  in  cheese  manufacture,  which  are  very  neatly 
made,  and  are  quite  interesting.  These  comprise  all  that  arc  at  present 
exhibited  in  this  subsection. 

DISEASES  OF  FAEM  ANIMALS— CASTS. 

Among  the  contributions  to  the  museum  from  the  Centennial  are 
seventeen  anatomical  models  in  plaster,  colored  from  life,  of  the  eyes, 
throat,  digestive  organs,  &c.,  as  they  appear  in  cattle  that  died  of  the 
rinderpest  or  cattle-plague  in  1867.  These  models  were  made  and  con- 
tributed by  Dr.  A.  T.  Verhaar,  anatomical  professor  at  the  government 
veterinary  school  at  Utrecht,  Holland,  and  will  prove  of  great  value 
should  this  malignant  disease  break  out  in  this  country. 

In  conclusion,  I  would  state  that  when  the  entire  collections  of  the 
department  are  bix)ught  together,  only  a  part  of  which  have  been  briefly 
mentioned  in  this  r:eport,  the  museum  will  be  of  great  value  to  the  depart- 
ment and  to  tJie  country.  Much  material  was  packed  away  in  the  store- 
rooms of  the  department  which  should  be  placed  on  exhibition,  in  order 
that  the  various  collections  designated  in  the  classification  may  be  prop- 
erly catalogued,  and  that  more  full  and  comprehensive  reports  on  tiie 
various  classes  of  objects  may  be  made  from  time  to  time  for  publication 
and  dissemination  for  the  information  of  the  people. 

TOWl^^END  GLOVEE, 
Entomologist  and  Curator  of  the  Mmeum. 

To  Hon.  Wm.  G.  Lb  Due, 

Oommismner  of  Agriculture, 
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OEOP  ESTBIATES  OF  1877. 
CORN. 

Sm:  I  present  herewith  my  thirteenth  annual  report  as  Statistician: 

Eight  crops  of  maize  have  been  grown  since  that  of  1869,  reported  by 
the  census,  which  was  a  small  one,  and  of  these  only  two,  at  the  com- 
mencement of  tlie  present  period  of  monetary  depression,  those  of  1873 
and  1874  (23.8  and  20.7  bushels  per  acre,  respectively),  have  been  much 
below  the  average  in  yield.  The  average  estimated  yield  of  these  eight 
crops  is  26.7 ;  that  of  the  past,  which  is  nearest  of  all  to  this  average  year, 
26.6.  The  first  three  of  the  series  were  above  this  figure,  and  tiie  past 
three  crops  range  fix)m  26.1  in  1876  to  29.4  in  1875.  With  the  increase 
in  area  the  aggregate  quantity  of  either  of  these  crops  is  greater  than 
any  crop  prior  to  1875. 

The  average  prices  of  these  years  attest  the  verity  and  measure  of 
these  fluctuations.  There  ^as  been  a  tendency  to  depression  of  all  values^ 
becoming  more  active  since  1872,  which  must  be  taken  into  consideration 
in  tradng  the  eflfect  of  production  upon  value.  Of  late  there  has  been  in 
operation  an  opposing  tendency  to  higher  prices,  in  the  increased  demand 
caused  by  enlargement  of  exports  of  beef  and  pork  products,  and  the  ex- 
tension of  both  the  firesh  and  live  meat  trade,  which  has  prevented  the 
utter  breaking  down  of  prices  by  three  large  crops  in  succession. 

The  large  crops  following  that  of  1869  caused  a  continuous  decline  in 
price ;  first  from  54.9  cents  to  48.2,  and  next  to  39.8.  The  poor  crops 
following  compelled  a  rise  to  48,  and  then  to  64.7  cents.  Then  the  product 
rose  in  1875  to  1,321  fix)m  850  million  bushels,  and  the  price  fell  to  42  cents. 
The  increase  of  55  per  cent,  in  product  supplied  the  current  deficiency 
and  at  once  reduced  the  prioi  to  35.8  cents.  The  full  effect  of  this  crop, 
with  the  surplus  added  to  one  following  nearly  as  large,  was  seen  in  a 
ftirther  reduction  to  37  cents,  or  45  per  cent  decrease  from  the  price  of 
1874.  Here  the  bottom  is  reached,  for  the  further  decline  of  12  mills  per 
bushel  is  only  in  proportion  to  the  small  increase  in  product  The  tend- 
ency in  the  future  wiQ  be  toward  a  gradual  increase  in  price  as  the 
wants  of  increasing  population  and  foreign  demand^  not  so  much  for  raw 
com  as  for  its  secondary  products,  press  upon  facihties  for  production. 
And  yet,  if  manufacturing  industry  does  not  revive,  and  surplus  labor 
shall  go  largely  into  competition  with  grain-growers,  there  is  yet  land 
enough  for  a  production  that  may  depress  still  further  the  value  of  com. 
This  is  a  contingency  which,  for  the  prosperity  of  the  American  people 
generally,  it  is  hoped  may  not  arise. 

The  study  of  the  philosophy  of  prices  of  this  cereal  during  this  period 
is  facilitated  by  a  calculation  of  the  yearly  supply  per  ccupitaj  and  a  divis- 
ion into  subperiods,  as  follows : 


YeftT. 

Buheli. 

Valaa 

Y«ur. 

Buheli. 

Value. 

YOftT. 

BulMlB. 

Value. 

1870 

2«14 
Sell 
87 

54.9 

4&2 
39.8 

1873 

fiS.3 
19.9 
30 

48 

64.7 

49 

1876 

S8.3 
S&9 

37 

1871 

1874 

1877 

36.1 

1872 

1875 

Prom  1870  to  1872  prices  fell  rapidly  from  the  high  rate  of  1869,  as  a 
result  both  of  abundant  supplies  and  a  general  shrinkage  of  values. 
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When  the  supply  per  capita  feD  to  less  than  20  bushels  in  1874,  the  price 
rose  to  64.7  cents,  while  a  subsequent  supply  of  nearly  29  bushels  brought 
the  price  within  36  cents. 

There  is  to  the  farmer  a  consolation  in  the  law  of  compensation  involved 
in  the  effect  of  quantitv  u|>on  ralue  in  production.  In  the  year»  of  low 
pitHluctiou  the  value  of  each  acre  of  corn  was  greater  than  in  the  follow- 
ing yearrfof  plent>^.  The  increase  in  1875  of  Mty-tive  per  cent,  produced 
only  one  per  cent,  increase  of  aggregate  value.  The  following  table  pre- 
seutii  the  aggregate  quantity,  area  and  v^aiue,  and  the  average  of  yield  and 
value  jier  acre,  and  price  per  bushel,  for  the  past  eight  years,  in  accord- 
ance with  the  estimates  for  each  year: 


Tern. 


▲orei. 


TalM. 


Yield. 


PrlM. 


VahM 
peraera. 


1870. 
1871. 
1878. 
1873. 
1874 
1875. 
1870. 
1877. 


i,oHsa,ooo 

991.898,000 
1,093,719.000 
93S.271000 
890.  148,  500 
1, 331. 0G9.  000 
1, 883. 827,  500 
1,349.658.000 


38,646,977 
34.091,137 
35,596,836 
39. 197,  148 
41,0:^918 
44, 641.  371 
49.033,364 
60. 860.113 


1601,839.090 
478,975,900 
435,l4af(90 
447, 183. 0» 
650.043.080 
555.  445. 930 
475, 491. 910 
480.643,400 


sa3+ 

89.1- 

80.7+ 
83.8- 
2a  7+ 
99.4-1- 
96.1-f 
8&6+ 


•0  54.9+ 
4a  8+ 
39.8+ 

4ao- 

64.7- 
48.0+ 
37.0+ 

318+ 


115  57 
14  03 
18  94 
11  41 
43  40 
18  38 
969 
954 


8,906,749.000 


338.749.664 


4,094.070.860 


1,113,803,035 


41, 599;  858 


603,006,857 


96.7+ 


4il+ 


18  09 


It  is  assumed  by  some  political  economists  that  the  for^^n  value  of  an 
exported  product  fixes  its  price  for  home  consumption.  This  is  not  true 
of  com,  or  of  anything  else,  except  as  exportation  affects  the  equilibrium 
of  supply  and  demand.  In  this  case  the  exportation  of  from  three  to 
five  per  cent,  of  the  crop  is  too  smaU  an  element  in  demand  to  affect  very 
sensibly  the  price.  The  foreign  need  of  our  live  beeves,  fresh  beef  and 
mutton,  salt  beef  and  pork,  laxd,  cheese,  and  butter,  is  exercising  a  much 
greater  effect  in  appreciating  price.  As  the  element  of  foreign  demand 
IS  of  oiinor  importance,  the  home  price  is  almost  in  exact  proportion  to 
quantity  produced,  due  allowance  being  made  for  scarcity  or  abundance 
of  other  feeding  material  which  may  be  in  part  a  substitue  for  com,  and 
for  fluctuations  in  general  values  or  other  extraneous  cause  of  differences. 
This  is  shown  more  clearly  by  the  accompanying  diagram,  which  repre- 
sents the  quantity  in  bushels  and  average  price  per  bushel  of  each  crop 
since  1869,  the  lines  of  quantity  and  value  crossing  each  other  with  each 
fluctuation.  Had  the  number  of  bushels  per  capita  been  the  same  during 
the  entire  period,  the  decline  would  have  been  very  gradual,  correspond- 
uig  with  the  shrinkage  of  values,  except  that  the  tendency  to  Ml  would 
be  slightly  checked  by  the  increase  of  the  exxwrts  of  the  various  products 
of  maize.  Thus,  while  in  the  first  three  years  of  plenty  the  decline  was 
from  64.9  to  39.8  cents,  in  the  latter  it  was  from  42  to  35.8  cents,  due 
mostly  to  general  shrinkage  of  values. 

In  the  early  returns  of  the  crop  of  1877  there  was  much  complaint  of 
late  planting ;  of  slow  growth  in  the  West  on  account  of  an  excess  of  rain ; 
of  Iwm  temperature  in  the  Middle  States,  and  of  effects  of  wet  weather  on 
the  Southern  Atlantic  coast.  The  replanting  of  wet  areas  in  Illinois  and 
Indiana  was  followed  by  good  growth  in  June,  checked  only  by  rank 
luxuriance  of  weeds,  difficult  to  keep  under  until  the  fine  weather  of  July 
had  fortified  the  crop  against  ordinary  possibilities  of  destruction.  Im- 
provement was  generally  noted  in  July,  with  the  exception  of  some 
iiyury  from  drought  in  the  eastem  portion  of  the  cotton  belt,  and  from 
heavy  rains  in  some  portions  of  Mississippi  and  the  eastem  part  of  Texas. 
A  considerable  area  was  destroyed  by  the  overflow  of  the  Arkansas, 
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mach  of  which  was  replanted  either  in  cotton  or  com«  In  Angost  there 
were  some  sonthem  districts  in  whidi  drought  was  more  or  less  severe 
and  others  in  which  rains  were  Injnrionsly  heavy,  and  in  portions  of  the 
West  there  was  some  loss  from  grasshoppers  and  chinches,  yet  the  gen- 
eral tenor  of  reports  was  fovorable.  The  average  of  condition  was  02  in 
August,  and  was  remarkabiv  well  sustained  in  September  at  91.  In  the 
crop  report  for  August  the  following  comparison  of  condition  was  made: 

Aa  compared  with  the  great  crops  of  1870  and  1872,  when  the  estimates  of  yield  were 
28^  and  30.7  boshels  per  acre,  condition  Is  now  lower  than  in  Angnst  of  the  latter  year, 
bat  nearly  as  high  as  in  1870.  Unless  the  crop  should  be  cut  down  by  frost,  or  the 
earing  be  disproportionate  to  the  development  of  the  stalk,  these  fisnres  would  indi- 
Gate  a  yield  of  27  bushels,  which  would  gire  an  segregate  exceeding  1,350,000,000 
boshels,  the  largest  aggregate  hi  qoantitv  ever  recor^id,  but  not  the  greatest  yield  oex 
acre.  This  is  not  given  as  a  prediction,  bnt  as  a  fair  rendering  of  tue  retnms  of  the 
season  up  to  the  present  time,  snbject  to  Aitnre  contingencies. 

And  yet  it  proved  a  remarkably  close  prediction.  There  was  no  ficost 
or  other  cause  of  marked  deficiency.  The  sum  of  local  estimates,  whidi 
were  wrought  out  in  detail  from  results  of  all  the  returns  of  the  year, 
came  withm  half  of  one  per  cent,  of  the  aggregate  named,  and  the  yidd 
per  acre  was  26.6. 

WHEAT. 

• 
Aa  the  real  status  of  com  production  was  obscured  in  the  public  mind 
by  the  fact  that  the  census  retumB  did  not  represent  a  year  of  full  yield, 
so  the  average  wheat  supply  was  made  to  appear  too  large  by  the  re- 
tnms of  a  season  of  unuBual  abundance.  The  foct  was  made  manifest 
to  the  initiated  lon^^  before  the  census  returns  were  tabulated,  but  the 
masses  did  not  realize  that  the  crop  of  1869  was  one^ighth  larger  than 
an  average  and  that  such  average  crop  would  have  been  but  256  millions 
instead  of  287  millions  of  bushds.  A  view  of  this  foct  is  essential  to  a 
proper  understanding  of  the  real  advance  made  in  eight  years. 

The  department  average  of  yield  for  1869  was  13.5,  a  figure  since  ex- 
ceeded only  by  that  of  1877,  which  is  13.9.  The  highest  yield  of  this 
period  therefore  followed  the  lowest,  10.4  bushels  in  1876.  which  is  the 
lowest  of  the  recorded  averages  of  the  department,  with  tne  sole  excep- 
ticm  of  that  of  1866  (9.86  bushels),  a  year  of  disaster,  when  Ohio  did  not 
produce  enough  bread  for  her  own  people.  Thus  the  range  of  yield 
between  our  l>est  and  worst  crops  is  cmly  about  four  bushels,  or  from  ten 
to  fourteen.  Between  the  years  of  large  yields,  1869  and  1877,  the  widest 
diflference  in  seven  successive  crops  was  but  2.3  bushels,  from  10.4  fai 
1876  to  12.7  in  1873. 

The  difference  in  the  supply  per  capita  has  ranged  in  this  period  ftt)m 
6.84  to  7.72  bushels,  and  the  portion  of  this  exported  has  ranged  from 
less  than  one  bushel  to  more  than  two.  It  is  desirable  to  have  five 
bushels  for  a  full  supply  for  bread,  though  four  and  a  half  may  be  ample 
in  a  season  of  high  prices,  one  bushel  for  seed,  and  our  average  export 
requires  about  one  and  a  half  bushels.  Seven  bushels  per  ccmUa  will 
therefore  suffice,  at  the  present  time,  for  a  surplus  for  export  of  72  mill- 
ion bushels.  Our  years  of  heavier  export  are  those  of  1874  and  1877, 
when  our  supply  per  capita  has  been  largest.  That  supply  and  the  home 
prices  have  been  as  follows : 


Yaar. 

P«r  capita. 

Prioe. 

Tmt. 

j  Per  capita. 

Prioa, 

igro 

6.12 
5.84 
e.ltt 
0.74 

1104 
1S5 
1  S4 
1  18 

1874 

1875 

!»:«  

isn 

1            7.19 

1            1163 

8.39 

7.78 

10  94 
1  00 

1S71 

1878 

1  03 

xan 

1  08 
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The  foreign  demand  is  with  wheat  an  important  element  in  fixing  the 
prioe,  as  nearly  one-fonrth  of  the  crop  goes  abroad.  In  the  past  year, 
in  the  foce  of  the  heaviest  crop  known,  the  rate  waB  slightly  advanced 
by  increase  of  such  demand. 

The  estimated  are^  product,  value,  yield  and  value  per  acre,  and  price 
per  bushel,  are  as  follows  for  the  past  eight  years : 


Yun, 

BoalieU. 

▲erM. 

Ta1o«. 

Yield. 

Prloa. 

Value 
per  acre. 

1870 

835,884,700 
830.733,400 
849.997.100 
881.854,700 
308.103,700 
293,136,000 
889,350.500 
365,094,800 

18.998,591 
19,943,i«93 
20,858,359 
83, 171, 676 
84.967,037 
86,381.518 
87,687.031 
86,193,407 

1345,865.045 
890, 411, 830 
310,180,375 
333,594.805 
991, 107, 895 
894,580.990 
300.959.300 
395,155,375 

13.4+ 
11.5+ 
11.9+ 
13.7- 
13.3+ 
11.0+ 
10.4+ 
13.0+ 

$104.3+ 
135.8+ 
1  34. 0+ 
1  15.0+ 

94.4+ 

1  oao+ 

1  03.7+ 

108.2+ 

tlS  94 

1871 

14  56 

1878 

14  87 

1873.. 

14  59 

1874 

11  66 

1875 

11  10 

1876 

10  86 

1877 

15  08 

Total 

8;  853, 548, 900 

187,135,486 

8,451,155^605 

▲Torag* 

881,743,613 

23,391,936 

306,394.451 

12.0+ 

108.8- 

13  09 

.  The  course  of  prices,  in  connection  with  the  annual  range  of  produc- 
tion, is  illustrated  by  Diagram  2.  The  abrupt  rise  at  1871  is  due  to  the 
fiBkct  that  tlie  wheat  supply  per  man  was  less  that  year  than  in  any  for 
the  past  ten.  The  annual  product  continued  to  augment  till  1B74,  and 
the  price  kept  its  retrograde  to  the  same  date.  The  poor  crops  of  Great 
Britain  for  the  past  three  years  have  caused  a  small  advance  in  price, 
even  for  1877,  in  which  production  has  outstripped  that  of  any  former 
^ear.  Diagram  3,  which  shows  the  remarkable  rise  and  subsequent  fall 
m  London  prices  dependent  on  the  exigencies  of  the  Busso-Turkish  war, 
also  explains  the  increase  in  our  average  home  prices  for  the  last  year's 
crop. 

The  record  of  the  wheat  crop  of  the  past  year  accords  with  the  accepted 
result  of  the  harvest;  the  season,  from  seeding  to  reaping^  was  bright 
with  unusual  promise  in  comparison  with  former  years.  In  the  two  years 
immediately  preceding,  the  first  reports  of  spring  were  shaded  with  fore- 
bodings of  loss  fix)m  freezing  and  thawing,  which  the  subsequent  very 
fetvorable  weather  could  not  entirely  relieve,  as  the  result  showed  a  yield 
below  average  in  both  cases;  but  the  spring  of  1877  was  exceptionally 
exempt  fix)m  all  causes  of  depreciated  condition.  The  April  returns  of 
winter  wheat  included  868  counties,  in  C50  of  which  a  condition  varying 
from  average  to  superior  thrift  was  indicated.  The  injury  from  frost  was 
an  inconsiderable  factor  in  condition  even  in  the  more  nortiiem  belt.  Six- 
sevenths  of  all  the  counties  of  the  Ohio  valley  reported  more  than  medium 
prospects.  It  was  only  a  little  less  favorable  in  Llissouri  and  Kansas. 
The  presence  of  the  locust  (the  terrible  Caloptenus  spretm)  was  indicated 
in  twenty-two  of  the  thirty-eight  counties  in  Kansas  reported,  but  fears 
of  anticipated  ravages  soon  subsided,  and  the  locusts  themselves  disap- 
peared, in  part  by  the  aid  of  man,  but  mainly  from  natural  causes.  Later 
returns  from  the  spring-wheat  region,  in  certain  districts  of  which  locusts 
had  deposited  their  eggs  in  immense  numbers,  showeil  that  in  Kansas, 
Nebraska,  and  Iowa  a  portion  of  the  ova  had  been  destroyed,  while  the 
young  brood  hatched  possessed  an  enfeebled  vitality,  or  wore  destroyed 
by  parasites  or  by  the  ingenious  appliances  and  persistent  efforts  of  man, 
with  such  success  that  in  few  localities  occurred  any  serious  reduction  of 
the  very  general  and  remarkable  vigor  of  growtli  which  characterized 
the  plant  throughout  the  entire  spring-wheat  region.    In  June  the  record 
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of  condition  stood  higher  in  nearly  all  the  States  than  in  previoos  years; 
and  this  promise  waa  sustained  in  July  in  the  more  northern  States  in 
which  the  crop  had  not  been  harvested.  There  were  fewer  indications  of 
rural  discontent  than  usual,  and  signs  of  grumbling  were  rare  and  taint 
Of  course  there  were  instances  of  injury,  as  there  ever  must  be,  fi'om 
such  causes  as  the  Hessian  fly,  locusts,  rust,  smut,  winter-killing,  and 
other  ills  to  which  wheat  is  heir. 

The  final  record  not  only  of  the  largest  crop,  but  of  the  heaviest  yield 
per  acre  of  the  past  ten  years,  was  in  strict  accordance  with  the  crop 
history  of  the  entire  season. 

OATS. 

The  yield  of  oats  was  larger  m  1877  than  in  any  of  the  past  ten  years, 
and  the  aggregate  quantity  greater,  though  the  acreage  was  less  than  in 
187C.  In  the  South  the  crop  was  better  in  quantity  and  quaUty  than  for 
many  years.  The  average  yield  for  eight  years  has  been  1.2  bushels 
hi^er  than  the  average  for  com. 

There  is  a  degree  of  parallelism  between  the  prices  of  com  and  oats. 
In  the  years  of  average  crops,  both  of  com  and  oats,  the  price  of  oats  is 
about  four-fifths  that  of  com.  In  the  years  of  scarcity  of  com,  as  in  1873, 
the  proportion  was  Uttle  more  than  three-fourths:  but  in  1874,  with  poor 
yields  of  both  crops,  the  proportion  was  four-fifths  again,  or  52  to  64.7 
cents.  In  1875,  witn  30  bushels  of  com  to  each  unit  of  population,  the 
largest  proportionate  supply  of  any  of  the  past  ten  years,  the  price  of 
oats  was  seven-eighths  that  of  com.  In  1876,  with  a  low  yield  of  oats 
and  a  good  supply  of  com,  the  figures  were  35.1  and  37  cents  respectively ; 
and  in  the  last  year,  with  a  large  supply  of  both  crops,  and  prices  of  both 
very  low,  the  normal  relation  of  four-titths  is  again  reached.  AVhile  this 
is  the  relation  of  the  two  crops  for  the  whole  nation,  the  different  sections 
of  the  country  accord  different  degrees  of  prominence  to  these  crops.  It 
often  occurs^  for  instance,  that  in  the  South  oats  command  a  higher  price 
than  com;  m  the  East  the  proportion  is  often  about  six  to  ten,  as  the 
climate  is  better  suited  tx)  oats  than  com.  The  following  hst  of  prices  in 
States  representing  sections  will  illustrate  this  difference: 


StetM. 

ira. 

1874. 

1676. 

1877. 

Corn. 

Oats. 

Com. 

Oato. 

Com.,  Oats. 

Cora. 

Oata. 

M^fni» -,, „ 

94 
70 
57 
66 
43 
48 
34 
24 
36 

50 
44 
40 
63 
HI 
42 
20 
19 
26 
22 

113 
9:i 
TJ 

17> 

5d 
56 
51 
91 

67 

57 

5r, 

84 
57 

\i 

44 

53 

1 
7t)  '      49 
f?         42 
49         31 
to         f'A 

78 
60 
53 
68 
43 
40 
40 
20 
38 
21 

45 

Kew  York 

35 

If ftryl^^n^  . .     , , , 

32 

Geonrla 

65 

Xoxan 

50 
32 
38 
31 
40 
24 

58 
39 
31 
26 
37 
22 

46 

T6I1IUMM69 >......^x...........^..ai>.x 

40 

Ohio 

28 

BlinoU 

22 

MiMAfiri ,                                

31 

Kaimm .' 

18 

The  first  of  the  years  taken^  1872,  was  one  of  overflowing  supply  and 
low  prices;  1874  a  year  in  which  both  crops  were  small  and  prices  high 
(see  price  of  com  in  E^ansas  in  a  year  of  great  scarcity);  1876,  com  more 
abundant  than  oats;  1877,  both  very  abundant  crops. 
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A  oonaolidation  of  local  estimates  of  recent  years  presents  the  follow- 
ing summary : 


Ymri, 

BmImU. 

Aetf, 

Valiw. 

YiM, 

^ 

peraera. 

1870 

947.277.400 
255, 743, 0'K) 
271.747,000 
970,340,000 
240,309,000 
354,317,500 
3.0.  PM.  900 
406,394,000 

8,799,395 

8.365.809 
9. 000.  769 
9,  751.  700 
10.807,412 
11.915.075 
13. 3.->8,  908 
12. 826. 148 

1107,136,710 
10:1, 570. 030 
91.315.710 
101.  175,  750 
125. 047,  530 
199,  499.  930 
112,865.900 
118.661.550 

98.1+   10  43.34- 

fit  tt 

1871  

3a  S4- 
3ai-- 

97.7-- 
29.0-- 
99.7-- 
94. 0-- 

40.14- 
33.6-- 
37  4- - 
59. 0- - 
3a  5-- 
3&1-- 

19  96 

1872. 

10  14 

18TJ 

10  37 

1874  

11  47 

1875 

10  88 

1876  

8  44 

1877 

31.6 

99.9 

925 

Total 

2,367,071,900 

84, 908,  216 

888,273.110 

A.Tcnu(6 

295,883.987 

10,613,527 

111.034.129 

27.9 

37.5 

10  46 

BARLEY. 

The  season  was  favorable  to  barley,  except  in  Oalifomia,  where  the 
crop  was  much  reduced.  The  later  returns  were  generally  more  cheerftd 
than  those  of  June. 

The  record  of  the  yield  of  barley  for  a  series  of  years,  indicates  a  rate 
of  production  at  least  seventy-five  per  cent,  greater  than  that  of  wheat, 
and  much  larger  valuation  of  product  per  acre.  The  difference  is  doubt- 
less iiicreased  by  a  careful  selection  of  suitable  soils  for  barley,  which 
occupies  limited  areas.    The  estimates  are: 


Yt$n.                 1     BMheU* 

Acre*. 

Talut. 

Ti«M. 

Prlo«. 

VftliMpar 

1870 

96.995.400 

96,718.500 
96.846,400 
32.044,491 
32,552,500 
36,908,600 
38. 710. 500 
34. 441, 400 

1«  108, 994 
1,177,666 
1,397,089 
1,387,106 
1,580.696 
1.789,902 
1,7»'.6.5I1 
1. 614. 654 

•SB;  944. 584 

91. 541, 777 
19. 837. 773 
29.333.529 
29, 983.  760 
29,952,082 
25,735,110 
22, 0S8.  044 

98w7-f 

|0  (H.54- 

•90  05 

1871 

99.6- 
19.2- 
93.1- 

- 

90.fr- 
73.8- 
9L5- 
92.1- 
81.1- 
66.4- 
63.9- 

- 

18  99 

1879 

14  19 

1873 

91  15 

1874 

90.6- 
90.6+ 
91.94- 
91.3 

16  96 

1875 

16  73 

1876 

U  56 

1877 

13  64 

TotiU 

954,517.791 

11,832.471  1    900.657.266 

ATf  MgO 

31,814,724 

1,477,809 

25,082,158 

21.5-1- 

7a&-f- 

16  97-4- 

RYE. 

The  average  rate  of  yield  for  rye  is  slightly  higher  than.that  of  wheat, 
but  the  price  is  materiaUy  lower,  making  a  smaller  pecuniary  return  i)er 
acre.  It  is  generally  grown  on  less  valuable  land  than  that  devoted  to 
wheat.  It  is  a  minor  crop,  not  increasing  materially  in  importance,  ex- 
cept in  the  South,  where  it  is  cultivated  mainly  for  winter  pasture.  The 
crop  of  last  year,  like  that  of  wheat,  maintained  a  high  condition  and 
resulted  in  a  large  yield,  as  the  following  table  shows: 


Ye.'un*. 


1870 

1871 

1879 

1873 

1874  

1875 

1876 

1877 

Total... 

Averftge 


Bushels. 


Acres. 


15, 473, 600 
15. 305. 500 
14,8r<d,600 
15,  142. 000 
14.  990. 900 
17,  722, 100 
20.374,800 
21.  170, 100 


135,  127, 600 


16, 890. 950 


1, 176. 137 
1,069,531 
1.048,654 
1, 150, 355 
1,110,716 
1. 359.  788 
1, 408,  374 
1,412,909 


9,  802,  457 


1, 225, 307 


Valae.  Yield.        Price,     ^"i^l^** 


119, 619, 605 
12.145.646 
II.  363,  693 
U,.'>48.  196 
12,870,411 
13, 631. 900 
I3,635.8»;0 
12^^42,805 


13.1-f-    60  81.54- 


14. 3-- 
14. 1- - 
13.1-- 
13.  4- - 
13. 0-- 

13.  8-" 

14.  9-- 


100.351,102 


12, 543, 8t*8  I      14. 94- 


79.04- 
7a  3-- 
76.3-- 
85.8-- 
76.9-- 
66.9-- 
59.2-- 


59.94- 


$10  79 
11  35 
10  83 

10  04 

11  53 
10  09 

9  28 
8  87 


ai7 
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BUCKWHEAT. 

Nearly  two-thirds  of  the  crop  is  annnally  produced  in  New  York  and 
Peuusylvania  to  meet  the  winter  demand  for  buckwheat  Hour  in  the  sea- 
board cities.  The  area  m  buckwheat  is  small,  and  not  very  ra[)idly 
extending.  The  yield  of  last  year  was  comparatively  small,  as  shovm  in 
the  following  statement: 


Tean. 

Bnahelt. 

Aoreft. 

Valos. 

Yield. 

Prio^ 

Valaeper 
aor*. 

1810 

9,841,500 
8,328,700 
8.131,500 
7.837,700 
8,016,600 

10, 083, 100 
9,668,800 

10.177,000 

536,993 
413,915 
448,497 
454,159 
453,500 
575,530 
666,441 
649.933 

87.735,044 
6,900,968 
6,747,618 
6,388,043 
6,477.885 
7,166.867 
7.021,496 
6,998,810 

1&  3+  iO  78. 44- 

114  38 

1671 

sai-- 

18. 1-- 
17. 9-- 
17. 7-  - 
17. 5- - 
14. 5-- 

88.8-- 
88.9-- 
81. 4-  - 
80. 8-- 
71. 0-- 
78.6-- 

16  67 

1879 

15  04 

1873 

14  05 

1814 

14  31 

1875 

18  45 

1876 

10  53 

1877 

15.6+ 

6a  7+ 

10  76 

Tot»l   

79,085,900 

4.198.040 

55,419,433 

■   ' 

ATtTAM  ............. . 

9,010,737 

584,755 

6,937.499 

17.1- 

7&8<f 

13  90 

POTATOES. 

The  conditions  for  a  good  crop  were  more  favorable  than  for  many 
years,  excepting  only  1875,  when  a  plethora  of  Irish  potatoes  existed  in 
all  sections  to  which  they  are  suited.  The  Colorado  beetle,  although  still 
demonstrating  in  the  West,  is  now  little  feared  there;  in  New  England  the 
pest  was  more  troublesome,  but  was  generally  subdued  by  hand-picking,  the 
application  of  Paris  green  to  a  limited  extent,  and  other  methods  of  war- 
£aD3.  In  some  portions  of  Tennessee  the  beetle  was  very  destructive. 
The  highest  condition  was  reported  in  Vermont^  New  Jersey,  New  York, 
Pennsylvania^  Ohio,  Michigan,  Indiana,  and  Dlmois. 

The  most  disastrous  season  in  many  years  was  that  of  1876,  when  the 
average  yield  was  estimated  at  71.6  bushels  per  acre,  against  110.5  the 
previous  year.  In  former  years  of  low  condition  the  general  average  has 
scarcely  been  below  80,  and  the  average  for  eight  years  past  has  been 
88.7  bushels.  The  prices  have  ranged  from  38.9  cents  in  1875  to  72  in 
1870.  In  1876,  while  yield  per  acre  was  lowest,  the  acreage  was  large, 
and  the  price,  65.5,  was  not  so  high  as  in  1870  or  1873,  when  the  aggre- 
gate quantity  of  the  crop  was  less.  The  supply  varies  from  2.25  buihels 
to  3.8  for  each  unit  of  population.  To  bring  the  price  down  below  50 
cents  per  bushel,  there  must  be  a  close  approximation  to  3.5  bushels  for 
each  individual. 


YMn. 

Bnahels. 

AoreB. 

Value. 

Yield. 

Price. 

Valne  per 
acre. 

lerTO 

114,775.000 
190,461,700 
113,516,000 
106, 089. 000 
105,981.000 
166,877,000 
124.897.000 
170.099,000 

1, 325, 119 
1,290,912 
1, 331, 331 
1,295,139 
1.310,041 
1.510.041 
1.741.983 
1,799,987 

182,668,590 
71, 836. 671 
08,091,120 
74, 774. 890 
71,823,330 
65,019,420 
83.881.300 
76,  .49, 500 

86.fi+ 
9R6+ 
65.2+ 
81.9+ 
80.9- 
110.5+ 
71.  C+ 
94.9 

$0  72.0+ 
69.6+ 
69.9+ 
70.5- 
67.7+ 
3a  9+ 
65.5+ 
44.8+ 

169  38 

1871 

58  83 

IfiTS 

51  It 

1873 

57  73 

1874 

54  89 

1876 

43  05 

1676 

48  14 

1677 

42  54 

TOtel 

1.099.618,700 

11,586,853 

594,324,910 

ATftlgO 

197,887,337 

1.440,856 

74.290,614 

88.7+ 

oai+ 

59  06 
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COTTON. 


An  estimated  increase  of  breadth  of  between  three  and  four  per  cent, 
was  made  in  1867.    The  increase  is  thus  given  by  States : 


Stotet. 

vm. 

i8n. 

North  Carolina 

Aerei. 

009,000 

945,500 

1,515,000 

1G5,000 

1.732,250 

1,976,000 

1,260,000 

1,483,500 

1,133,000 

741,000 

117,000 

PereenL 
96 
97 
96 
101 
102 
104 
106 
115 
105 
102 
107 

Acres, 
564,640 

Sonth  Carolina 

917,135 

Oeorgia ................... 

1,454,400 
166.650 

Florida 

A  inbama .^..^r,..,. 

1.766.695 

MlWfMfppi , T           -r 

2,055,040 
1,335,600 

Laonislana 

Texas 

1,706,025 

ArkiuiBas.. .- 

1.189.650 
755,880 

Tmnewee...... 

IndiftD  Torritorv  &x\ .....' 

125,000 

Total 

11.677,250 

103.3 

12,056,855 

In  June  the  condition  of  the  plant  was  lower  than  at  that  x)eriod  in  the 
two  previous  years,  but  higher  than  1874.  The  weather  had  been  too 
wet  at  the  time  of  planting,  too.  cool  afterward,  and  then  too  dry  in  the 
region  east  of  the  ilississippi.  Later  in  June  there  was  an  excess  of 
rain  in  the  northern  belt  At  the  1st  of  July  the  crop  was  at  least  a 
week  late.  It  was  making  rapid  improvement,  and  the  general  average 
was  93,4  per  cent.,  which  was  4  per  cent,  less  than  in  1876,  but  7  per 
cent,  higher  than  in  1873  or  1874.  In  Texas  there  had  been  an  unusual 
amount  of  rain.  An  overflow  in  the  Arkansas  submerged  sixty  thousand 
acres,  which  were  mostly  replanted  either  in  com  or  cotton. 

Insects  were  not  especially  iiyurious,  though  reported  casually  in  many 
places.  The  cut  worm  and  aphides  were  &8t  reported,  and  the  cater- 
pillar to  commence  depredations  before  the  1st  of  July  in  Southern 
Texas.  In  August  the  general  average  of  condition  was  93,  a  fact  indica- 
tive of  an  unusual  harvest,  as  the  record  tor  that  month  is  almost  always 
lower  than  that  of  July.  The  States  of  heaviest  production  were  those 
exhibiting  high  condition.  The  only  adverse  circumstance  worthy  of 
any  serious  consideration  was  the  increase  of  the  caterpillar  m  Texas, 
and  in  minor  degree  in  Louisiana  and  fiirther  east.  The  loss  firom  cot- 
ton-worms is  estimated  at  $15,000,000. 

The  season  continued  very  favorable  for  perfecting  the  middle  and  top 
crops,  and  for  picking.  The  result  was  the  largest  crop  ever  produced 
in  the  United  States.  The  crop  movement  is  not  complete,  but  enough 
is  known  to  assure  a  completed  record  of  at  least  3f  million  bales. 

HAY. 

The  hay  crop  of  1877  was  abifndant  in  quantity  in  most  of  the  States 
The  most  noticeable  exception  was  the  crop  of  California,  which  was 
about  two-thirds  of  a  full  crop,  on  account  of  the  severity  of  the  drought. 
Condition  ranged  high  in  the  States  north  of  the  36th  parallel,  with  the 
exception  of  some  deprecixition  from  drought  in  Maine,  Vermont,  Michi- 
gan, and  Wisconsin,  and  from  locusts  in  paints  of  Minnesota.  In  the  Caro- 
Unas  and  in  the  Gulf  States,  and  in  Tennessee,  the  product  was  some- 
what reduced.  A  large  crop  was  harvested  in  tiie  States  fix)m  New  York 
to  Virginia  and  in  the  West  and  Southwest,  with  the  exceptions  noted 
above.  The  product  for  last  year  is  estimated  at  31,629,300  tons,  cut 
from  25,367,708  acres,  and  valued  at  $271,934,950. 
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WESTEESr  MOVEMENT  OF  WHEAT  AOT)  COEN  GEOWING. 

While  it  is  true  that  centers  of  production  of  both  wheat  and  com  are 
moving  rapidly  westward,  and  that  the  quantity  produced  in  proportion 
to  population  is  decreasing  in  some  of  the  older  and  more  eastern  States, 
there  is  great  difference  in  the  rate  of  decrease  in  different  sections.  In 
presenting  the  several  groups  of  States,  New  York  is  classed  with  New 
Jersey  and  Pennsylvania  as  the  North  Middle  States^  and  Delaware  is 
placed  with  Maryland  and  Virginia  as  the  South  Middle.  By  groups 
the  product  of  wheat 2>er  capita  is  thus  presented: 


Stfttes. 

1849. 

1859. 

1869. 

1877. 

KewEiurlAiid..... 

.40 
5.10 
7.TO 
1.60 

.69 
7.53 
5.13 
2.16 

.34 
3.15 
a  41 
2.96 
2.11 

10.79 
7.02 

15.38 

.28 
3.87 
6.43 
1.83 
1.70 
12.77 
1L47 
27.73 

.30 

North  mddle 

3.38 

South  Middle 

7.58 

Rontrhftrn  AtlAntic , 

2.84 

Soothem 

3.27 

Ohio  Valley 

10.90 

Tr«ni|.MimiMfppi - 

S0l04 

pIdSi  ..v..  ^          .         ;.;;.; 

27,49 

The  first  three  are  the  crops  reported  by  the  census  and  consumed  in 
the  census  years,  and  the  calculation  is  therefore  made  upon  the  enumer- 
ated population  of  those  years. 

From  1850  to  1860  there  was  an  increased  production  in  the  South  and 
West,  and  a  decrease  in  the  northern  Atlantic  States.  In  the  next  de- 
oade  there  was  a  decrease  in  the  South,  on  account  of  the  assumed  neces- . 
sity  of  a  large  cotton  crop,  the  money  crop  of  that  region,  a  further  de- 
crease in  the  East,  a  slight  advance  in  the  IVIiddle  States,  a  continued 
increase  in  the  Ohio  Valley,  and  a  greater  advance  west  of  the  Missis- 
sippL  The  eastern,  north  middle^  and  southern  groups  do  not  supply 
their  home  demand^  the  South  Middle  States  have  a  small  surplus,  the 
Ohio  Valley  has  a  surplus  of  nearly  half  their  crop,  and  the  more  western 
groups  produce  more  than  a  three-fold  supply  of  the  home  demand. 

Making  three  great  divisions,  including  in  the  first  the  Atlantic  States 
with  Pennsylvania  and  West  Virginia,  and  allowing  the  J^iississippi  to 
constitute  the  line  of  division  between  the  second  and  third,  it  is  found 
that  the  actual  quantity  produced,  without  reference  to  supply  per  head 
of  population,  has  not  declined,  but  has  constantly  advanced,  tliough 
with  very  unequal  steps,  as  seen  in  the  following  table: 


Seotiont. 

1849. 

1859. 

1869. 

1877. 

▲tlantio  ooaet < bnahela.. 

Centntl  belt do.... 

Trans-MiBsiMippi do.... 

51,657,020 
43,522,646 
5,306,278 

53,294,137 
94.458,609 
25,352,178 

57, 476, 371 
140, 877, 070 
89,392.185 

64,344,800 
147,890,000 
152,860,000 

Total 

100,485^944 

173, 104, 924 

287,745,636 

365,094,800 

The  increase  of  production  in  proportion  to  population  has  advanced 
from  4.33  bushels  per  head  ill  1849  to  7.87  bushels  in  1877.  From  1859 
to  1869  the  increase  was  from  5.5  to  7.28  bushels.  The  proportions  ot 
1869  and  1877  were  larger  by  at  least  one  bushel  on  account  of  more 
than  average  yield  in  those  years. 
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The  percentages  of  each  crop  produced  in  these  sections  of  the  dates 
indicated  are: 


Soottoat. 

1840. 

1850. 

iae9. 

1877. 

At]anti4COMt....r...... **..--.*  ,„...T-r^,.T - - 

SL4 
S.3 

30.7 
54.« 
14.7 

SO 
49 
31 

17.  • 

Centrml  belt - - 

40.5 

Trann-MiAfiiMippt -t 

41.0 

100 

100 

100 

100 

Diagram  4  shows  the  progress  of  the  moTement  of  wheat  and  com  pro- 
duction westward,  longitudinal  lines  dividing  tiie  areas  producing  equal 
volumes  of  the  crops  of  the  four  periods  named. 

The  wheat  crop  of  1849  was  100.485,944  bushels,  divided  into  equal 
volume  by  the  line  of  81®  west  of  Greenwich. 

In  1859, 173,104,924  bushels;  center  of  production  advanced  to  85^ 
24'. 

In  1869,  287,745,626  bushels;  central  line  88^. 

In  1877,  365,094,800  bushels :  center  of  production,  89^  6'. 

The  com  crop  of  1849  was  592,071,104  bushels ;  production  was  di\ided 
into  equal  volumes  by  the  8oth  degree  of  west  longitude. 

In  1859,-838,792,742  bushels;  center  of  production,  86©  30'. 

In  1869,  760,944,549  bushels :  center,  88^. 

In  1877, 1,342,558,000  bushels;  central  line,  89o  6'. 

In  twenty-eight  years  the  movement  westward  has  been — ^for  wheat, 
8^  &y  or  from  the  eastern  line  of  Ohio  nearly  to  the  center  of  EDdnois ; 
for  com,  40  6',  or  from  the  eastern  line  of  counties  in  Indiana  nearly  to 
the  longitude  of  Cairo.  The  rate  of  movement  is  necessarily  slow  of  late, 
little  more  than  one  degree  in  eight  years,  and  for  com  may  be  still 
dower  in  the  future,  as  the  heaviest  portion  of  the  Illinois  production  is 
still  west  of  this  line,  and  Illinois  produces  one-fifth  of  the  national  crop. 
The  progress  of  wheat-growing  westward,  over  large  areas  of  the  plains 
and  plateaus  and  mountain  vdleys  between  Westem  Nebraska  and  the 
Pacino  coast,  must  eventually  *carry  the  central  line  for  wheat  much 
beyond  that  of  com. 

The  percentage  of  the  whole  crop  produced  in  the  three  divisions 
named  has  been  as  follows  at  the  dates  specified : 


SMtUma. 

1849. 

1859. 

I860. 

18T7. 

Atltnt^o  oout  <..... ..........^....x...........^...^c.^..xxa...    a*^ 

30 
58 
12 

S4 

55 
31 

90 
S3 
87 

14 

Central  belt ,.-. 

49 

Trana.MilWilWiPni. —  ..■.,..„.....,..-..,.-.,.,,,..., 

37 

100 

100 

100 

100 

Thus  the  Atlantic  eoaat  proportion  of  the  whole  production  has  de- 
clined more  than  one-hali^  that  of  the  central  belt  one-fifth,  while  that 
of  the  region  beyond  the  Mississippi  has  trebled.  Twenty-eight  years 
ago  the  product  of  the  fitr  West  was  but  two-fifths  of  the  crop  of  the 
Atlantic  coast ;  now  it  is  more  than  double.  The  central  belt  exceeded 
the  combined  proportions  of  both  others  until  1877. 
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TM&$kofitiH0iluprodMctcfetsd^priMcipatcr^oftU9e^ 

th$  total  acreage^  the  average  price  lu  each  State^  and  the  value  of  each  crop  for  l877. 


PvodnoU. 


a 


s. 

&.8 


I 
I' 


By*.. 

Btftoy 

BoekwbMt. 


bnahek. 

do.. 

do.. 

do.. 


..do. 

..do.. 

..do.- 

.tODt. 


1,88(K000 

aoo,ooo 

37,000 

9,419,000 

650.000 

400,000 

7,000,000 

1,136,000 


3t 
14 
14 
33 
17.5 
3S 
100 
.90 


44,607 
95^000 
9,043 

104,868 

37,143 

18,183 

70,000 

1,964,^4 


$0  78 

1  60 

1  00 

45 

76 

59 

46 

19  50 


tl,3t0;40a 

569, 00» 

37.99t 

1,08^40• 

49iOD9 

3,900^0011 
14,895,009 


T9UL., 


HSW  ■AMFSHIRE. 


ladiaaoorn. 


.baehels. 
do. 


Potato—. 


..do.. 
..do.. 
..do.. 
..do.. 
..do., 
.tons. 


9,400,000 

990,000  I 

49,000  , 

1,550,000  I 

110,000  I 

96,000  I 

4,4dU,OlO  I 

715,000 


415 
17 
15 
43 
93 
18 
119 
LIO 


1,568,948 


56,470 

19,041 
3,967 

36,046 
4,7il9 
5,333 

40,000 
650,000 


ToUd. 


S^ 


.Unshels. 

do.. 

do  . 

, do.. 


ikirb<at. 


Hay., 


...do. 
...do. 
...do. 
.tozit.. 


9,150,000 

550,000 

89,000 

4,850,000 
130,000 
405,000 

a,7«),000 

1,050,000 


ToUI.. 


MAi9i<mJSIFi'i9. 


WkMt. 


^■. 


Barky 

Bookwheat . 
Poiatoaa.... 
Hay 


.bosheli. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

tons. 


1,950,000 

16,300 

348,000 

580,000 

60,000 

49,000 

3, 415, 000 

665,000 


Total. 


Mianc 


BHODI  ISLAND. 

bnsbeli.. 

,^ do.. 

Kya do.. 

OMa do.. 

Barlajr do.. 

Backirheat do.. 

PotAtoea do.. 

Hay tona. 


970,000 


99,000 

197,000 

9,400 


750,000 
190,000 


Total. 


808,839 


79 
1  60 
99 
43 
75 
55 
50 
11  80 


91,167,800 


1.8M,090 


4^C 

89;  560 

98^809 

9,9M^0tO 

8^437,090 


13,771,880 


19 
17.5 
39 
96 
99 
130 
.98 


55^128 

98,947 

4,6iB6 

194.359 

^000 

18,409 

44,461 

1,071,498 


77 
1  45 
86 
49 
85 
60 
40 
10  10 


1,659^500 

797,900 

70^da» 

9,037,000 

116^909 

943,000 

9,319,000 

10,605^000 


34.7 
99  ' 
14 
35 
94 
14 
105 
1 


1,359,418 


36, 023 
839 
94,857 
16,571 
9,500 
3,500 
39,594 
605,000 


781,807 


9.189 


15 
39 
90 


1,46: 

3,956 

470 


102 
L03 


7,353 
116,505 


137.933 


17,631,099 


70 
1  50 

78 
51 
87 
77 
(H) 
15  10 


875,900 

97.450 

971,440 

99^800 

59,900 

3T,730 

9,049,000 

10,108,000 


13,716,690 


84 


996,900 


19,580 

63,500 

e^554 


€7 
19  00 


509,500 

9,980,000 


3,100,934 


005HECncUT. 


IndlftDoon.. 

WIlflAt 

Bya . 


Oata 

Barley 

Buokwheat . 
Potatoaa .... 
Hay 


.boabels.. 

do.. 

do.. 

do.. 

do.. 

do.., 

do... 

tosa.i 


1,950.000 

36,500 

420,000 

1,990,000 

27,500 

110.000 

9,100,000 

580,000 


Total. 


99 
17 

14.3 
30 
93.5 
13 
75 
LIO 


67,941 
9,147 

99.370 

40,667 
1,170 
8,461 

98,000 
097,979 


704,898 


80 
1  45 
91 
59 
87 
85 
66 
18  76 


1,560,000 
59,995 
389,900 
719,800 
93,095 
93,500 
1,880,000 
10,875,000 


15,003,350 
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Table shotnng  the  product  of  each  principal  crop  of  the  several  States  named,  ^c— Continiied* 


Prodncto. 

1 

a 

1 
It 

-5 

J25 

"3 

I 
S 

KKW  TOBK. 
Indiuicom hnrfiftla.- 

22,700.000 
12,600,000 

3, 300. 000 
48,000,000 

6,200,000 

4,200,000 
39,300,000 

5,250,000 

32 
18 
15 
35 
23 
15.5 
105 
L20 

709,375 
711,111 
220,000 

1,371,428 
2(;t>,  565 
270,968 
374,286 

4,375,000 

10  60 
122 
72 
35 
70 
74 
42 
960 

$13,620,000 
15,616,000 
S;  376, 000 
16,800,000 

Whoftt      .............. 

.................do. .. 

Bye 

Oats 

do... 

do... 

Barley 

Bnclrwheat 

Potatoes  ..— 

do... 

do... 

do... 

4,340.000 

3,1081000 

16.506.000 

50.400,000 

Hav 

............ .....tons.. 

Xotal 

8,301,733 

122, 766, 000 

BSBT. 

bushels.. 

KKW  JE 

TDdian  oorn»»-..--r.-rT-r 

9.800,000 

2,200.000 

5-25,000 

5,250,000 

36.4 
13.8 
14.2 
33.5 

289,231 
159, 420 
36,972 
156,716 

52 

1  43 

70 

34 

5,096,000 

'VTIieat 

......do... 

3,146,000 

Bye 

Oato 

Barley 

Baokwheat 

do... 

do... 

do... 

367,500 
1,78^000 

do... 

300,000 

5,600,000 

610,000 

14.5 
108 
L30 

20,689 
53,704 
469,231 

70 

53 

14  10 

210,000 

Potatoes 

do... 

3,016,000 
8.601,000 

Hay 

tons.. 

Total 

1,165,963 

22.221,500 

VAIOA. 

bushels.. 

: do... 

rSNNSTL 

Indian  com 

"Wlieat 

41,120,000 
18,200,000 

3, 400, 000 

42,400,000 

625,000 

2,800.000 
13,500,000 

3.020,000 

33 
13 
14 
36 
24 
16 
90 
1.20 

1,246,060 

1,400.000 
242,857 

1, 177, 778 
26,042 
175,000 
150,000 

2,516,067 

51 
1  36 
69 
32 
83 
68 
43 
9  70 

20,071,200 

24,752,000 
2,346,000 

13,568,000 

518,750 

1,904,000 

5,805,000 

29,294,000 

Bye 

Oftts 

Barley 

Bwjcwheat 

do... 

do... 

do... 

do... 

Potatoes 

Hay 

do... 

tons.. 

Total 

6,034,404 

99,156,050 

AHK. 

bushels.. 

do... 

do... 

do... 

do... 



DELAW 

Indian  corn 

Wheat 

Bye 

Gate 

Barley 

Backwheat 

3,050.000 

980,000 

12,500 

415, 000 

22 
13.5 
13 
23 

179,545 

72,592 

961 

18,043 

50 

1  40 

65 

35 

1.973^000 

1,372,000 

8,125 

145.250 

do... 

Potatoes 

Hay 

do... 

tons.. 

405,000 
40,000 

85 
1.10 

4,705 
36,363 

50 
14  00 

202,500 
560.000 

Total 

312. 269 

4.262,875 

AXD, 

bushels.. 

IfARTL 

Indian  com 

"Wheat 

13,360,000 

6.780,000 

310,000 

4,550,000 

28 
13.8 
12.2 
22 

477, 143 

491, 304 

25.410 

206,818 

S3 

1  35 

60 

32 

7.060,800 

9,153.000 

186.000 

1,456,000 

Bye 

Oats 

Barley 

do... 

do... 

do... 

Baclcwheat 

Potatoes 

Hay 

do... 

do... 

tons.. 

70,000 

1,525,000 

240,000 

15 
90 
1.25 

4.667 

16,944 

192,000 

70 

67 

U  25 

49,000 
1,021,750 
2.700.000 

Total 

1,414,286 

21,646,550 

«A. 

.....buahols.. 

VIEGE 

Indian  com ............. 

19,400,000 

9, 450, 000 

585, 000 

8,000,000 

10.6 
10.4 
10.9 
10 

989,796 

908,  05-1 

53,070 

500,000 

46 

1  18 

49 

34 

8,924,000 

11,151,000 

286,650 

2,720,000 

Wheat 

do... 

Byo 

do... 

Oats 

Barley 

do... 

do... 

Buckwheat 

Potatoes 

do... 

do... 

45.000 

1,340,000 

260,000 

13 
75 
L30 

3,  461 

17.867 

200,  OCO 

67 

50 

11  00 

30,150 

670,000 

2,860,000 

Hay 

tons.. 

T^tal.. 

2,673,448 

26,641,800 
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Table  Bhawing  the  product  of  eodi  principal  crop  tf  the  $ev0rdl  Siata  named,  ^o. — Continued. 


ProduoU. 


KOBTU  CAKOLINA. 

Indiaxicorn bnsbela. 

Wheftt do. 


By©.. 

OftU 

Bari^ 

Baokwh«at . 
P«>t«toe«.... 
H«y 


..do... 
..do... 
..do... 
..do... 
..do... 
..tons.. 


Total. 


■OUTR  CAROLINA. 

Indian  oorn boahels. 

Wheat do.. 

do. 


Bye., 

Oats 

Barley 

Backwheat . 
Potatoes.... 
Hay 


..do.. 
..do.. 
..do.. 
..do., 
.tons. 


TMal. 


flBOBGOA. 

Indian  oom bnahela. 

Wheat do. 


Bye.c 

Oats 

Barley 

Buckwheat. 
Potatoes.... 
Hay 


..do.. 
...do.. 
..do.. 
...do.. 
..do., 
.tons. 


TMal.. 


1L0BU>A. 


Indian  oom.. 
Wheat...... 

Bye.. 


Oats 

Barl^ 

Bookwheat . 
Potatoes.... 
Hay 


.bushels. 

do  . 

do.. 

do.. 

do.. 

......do.. 

do.. 

.....tons. 


TMal.. 


Xadianoom. ..bashels. 

Whfat do.- 

Byo 

Oats 

Barl^ 

Bookwheat 

Potatoes 

Hay 


..do., 

.do-, 

..do.. 

..do 

.do.. 


Total. 


Indian  com bashels. 

MTheat do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

tons. 


Bye. 

Oats 

Barlfty 

Bookwheat . 
Potatoes.... 
Hmy 


Total 

11  A 


Q 


32,800,000 

3,900,000 

385,000 

3,980,000 


853,000 
196,000 


11,200.000 

1,310,000 

46.000 

1,000,000 


105^000 
81.500 


33.400,000 
3,800,000 


5^300^000 


21,800 


3,050^000 

"■iio,"6o6' 


23,000.000 
1,400,000 


1.750.000 


300.000 
23,500 


i 
11 

c 

4 


14 
6.3 

ao 

15.5 


78 
1.3S 


9 

9.9 
6.8 
13 


85 
L04 


10.5 
9.5 


13 


1.25 


12L9 
...... 


12 

7 


13 


70 
1.30 


20,800.000 
450,000 


860,000 


325,000 
25,500 


15 

8 


17.3 


84 
1.40 


it 


1,628,571 

409,879 

43,858 

866,774 


11.847 
93,333 


8,503,668 


1.844,444 

122,889 

6,853 

78,461 


1,235 
90^883 


1.4A498 


8l  133. 333 
400,000 


407,698 


17,440 


346,434 


1.916.667 
300.000 


145.833 


4,386 
18,077 


2,884,663 


1.386.667 
56.350 


50.000 


3.869 
18,314 


,515,000 


0 


10  58 

109 

63 

46 


78 
967 


78 
155 
135 

68 


14  30 


68 
136 


65 


16  00 


1  15 


59 


86 
13  00 


62 
1  42 


70 


81 
16  00 


I 


|ll«eS6,009 

4.851.000 

949;  SM 

1.830^  800 


669i.349 
1,818^  490 


80,064,110 


%736,000 

l,87^500 

69;  910 

69:^600 


65,100 
307,450 


11.740,500 


15,839,000 
6^168,000 


3,445^000 


348,800 


94,193,800 

9;165,<S00 
""i33,'000 


3.398,500 


15,640,000 
1.610,000 


1.032.500 


358,000 
305,500 


18,846.000 


13,896.000 
639.000 


603.000 


363,220 
408,000 


14,808,250 
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Tahk  $h^teiifff  the  product  of  eooli  prinolpal  crop  of  ihe  $ewral  SMco  imin^  ifc.— ContiniMd. 


rzeAuete. 

•Cjf 

1 

1 
1 

1 

LOUUUMA. 
TlldlM4Wra Kn.h^l. 

19,750.000 

17 

750,000 

•0  56 

•7,395, 001 

Wheat 

.  '         .         do 

Bye 

0«te   

do... 

Bnley 

do... 

1 

Boekwbeftt 

do... 

:;::;::::::::;:::;;:;: 

H«y    

•  •■.......•.....  .QO« .. 

tOBB.. 

1 '"' 

T&UL 

750.000 

7.393^000 

LI. 

bnahela.. 

TSZi 

Tii4liKi4?fra......r...... 

48,000,000 
i800.000 

94 

19 

9,041,007 
4001000 

43 

191 

91,010^060 
9;  808;  000 

Vnmik 

Bye    

do... 

do... 

Stt  

Buiey 

do... 

i300.000 

33 

130,303 

46 

1.9781000 

Boflkwlieet 

rvwemeB   •...■■■«•■■•••« 
H^y      

do... 

■  •*•.••.••   ■■«•.. QO>.. 
tOOf.. 

""556,'ob6* 

75,000 

1.99 

«,'875* 

60.000 

10  79 

960,'6oi 

806,950 

I»Ml 

9;  638. 845 

9(^91S;SjO 

[BAA. 

Irasbelt 

Tn41«i4tni... 

SS,  100, 000 

58,000 

1,000.000 

'""'wboo' 

90,000 

9« 

0 
19 
M 

•— jg— • 

«       1.40 

990,833 

178,880 

4,833 

66,667 

6,849 

li986 

44 

88 
79 

49 

s* 

13  00 

9,7H000 

1,416,800 

43.900 

679,000 

Ha^sii 

960.000 

tfheat 

Bye 

S».,:::::::u::::::::: 

BeokwbeeA  •■•••••••••-. 

^HMoee  •  .•■•••••«•••■•• 

^v    

..•••.•..........do... 

•■•..■•.•••>.....Qe. .. 

do... 

.a. ............ a  .Ue.  .. 

.•■■•...■■•.■■•.. UW.  .• 

•  ■••..■•••••••...QO. .. 

tOttf.. 

TMa 

...«•«  ...... 

1,198^390 

19;  538, 800 

bnahela.. 

.......... 

Tnom 
iDdlaa  eeim 

30,900,000 

ii,4oaooo 

95 
&4 

9,090.000 
1,367.143 

40 
104 

90,900,000 
It  856. 000 

Wbeai 

do 

Bye 

do 

S£ ::, 

Barley 

do... 

6,100,000 

99 

9n,ar73 

40 

^440^000 

Baokwbeel 

do.. - 

Potatoee 

Hey 

.........■••••...do. .. 

tona- 

1,390.000 
19^000 

80 
1.30 

16,873 
116.093 

59 
11  48 

709,000 
1,744.060 

T©Ul 

3,788,914 

36,949.960 

MDQA. 

biubels.. 

*'*"' "" 

0,000.000 

3,850.000 

315.000 

3,300.000 

53.000 

75^000 

1,190,000 

990,000 

95.3 
19.9 
19 
95 
16 

15.9 
85 
1.30 

376,470 

315. 574 

96.950 

139,000 

3.319 

4,934 

13, 176 

993.  on 

47 
194 
70 
31 
TO 
99 
51 
•  50 

4,919,000 

4,774.000 

99a  500 

1,093.000 

37.100 

44.950 

Wheat 

Bye 

Gate 

Barley     

Baokwheet 

do... 

...•....•  ....•••.QO. .. 

do... 

do... 

....••. ...... ....do. .. 

Potatoee  ....•■.•>....... 

...... •..•••.....do 

571,900 
9.465.000 

Hay 

tone.. 

Total •.-.. 

1,094,793 

13,647,050 

can. 

bnshdle.. 

■ 

Indian  (Mnrn ............. 

50,900.000 

7,150.000 

1, 125, 000 

7.850.000 

870,000 

30.3 

13.5 

13 

25 

91 

1,963,696 
573.000 

86.538 
314.000 

19.857 

3S 
99 
54 

66 

19,040.000 
7,078.500 

Wheat 

do... 

Bye 

Oftte 

Barley 

Buckwheat 

do... 

do... 

do... 

do... 

607.500 
9. 609. 000 

maoo 

Potatoee 

Hay 

do... 

tone.. 

9,400.000 
390,000 

87 
L30 

97,566 
946.154 

43 
975 

1,039,000 
9.190LOOO 

Total 

1 

3,999,831 



33,795,900 

...... ......I.......... 
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Prodnclt. 


IndSaii  Oom. 

WhmM 

Bye. 


.buhelt. 
do. 


0«t» 

Bwtoj 

BaokwliMi . 
PtoUtOM.... 
Bi^ 


.do. 


••....do. , 

do. 

do. 

do. 


IWtil. 


do.. 

do.. 

.do.. 


do. 

.—..do.. 
do.. 


oroiAHA. 


WImoI. 


Smj    _ 


.do. 
.do., 
.do 
.do. 
.do 
do. 


TMal.. 


Bjo- 
0«i«  . 


BaokwlMiift. 


^MMfeoeo. 
Hoy.    ... 


.do 
.do. 
.do 
.do. 
.do. 
..do. 


TMAl., 


Hidian  mm... teali«lo. 

whottt do 

ftye do  . 

Oiti do  . 

Barloj do  . 

Bnokwbeat do  . 

Potfttooo do.. 

Hfty. tons. 


Total. 


IsdiAn  oom.. bnahel*. 

Wheat do.. 

do 


Rye. 

Oata 

Barley 

Buckwheat . 
Potatoea.... 
Hay 


..do.. 
..do. . 
..do  . 
..do., 
.tona. 


Total. 


IOWA. 

loom bnshols. 

Wheat do.. 

Bye do.. 

Oau  do  . 

Barley do.. 

Buckwheat do.. 


h 

r 


97,000,OM 

SA  000. 000 

475.000 

96.500.000 

39.500 

900.000 

11,300,000 

flllOO.000 


9a  790. 000 
9t  890. 000 

980.000 
la.  900. 000 

OTSkOOO 

em  000 

7,700.000 
1,100.000 


90,000.0 

91000.C 

540.C 

U^790.C 


5^600.1 
1.050.C 


980.000.000 
931000  000 
9.844  000 
60.900  000 
9700  000 
170  000 
19,834.000 
a930.Q00 


98^700.000 
99.000.000 

9^700  000 
90,  750  000 

1700  000 

490.000 

11,500.000 

t350.000 


150,000,000 
37. 810. 000 


49.000.000 
5,300,000 


9L5 

15 

13.5 

39 

39 

ia5 

90 
L95 


31 
17.0 

25 
10.5 
83 
1.39 


30 
14  ft 

15 
90 


84 

L94 


29 

10.  ft 

18 

37 

93 

If 

93 

too 


98 
15 
ISift 
38 
3&8 
lfi.5 
90 
L30 


99 
1&5 
1&7 
33.5 
95.5 
13 
06 
1.90 


3^5 
14.5 


38 
93 


3,079,365 

1,733.333 

35,185 

890.695 

1,795 

19.047 

195.555 

1.880.000 


7,564,905 


3,496.715 


91900,000 

1,006,559 

36,000 

850,000 


69,047 

846^774 


6,398,373 

0^965,517 
tOOO.000 

15a  000 

1,600.000 
190.000 
11.000 
138.000 

91460.000 


15.  459^  517 


1,02^000 
1,466.667 
17il93 
854.167 
189,170 
33,600 
127.778 
1 038.  40] 


4,009,036 


3,713,087 

4,800.000 
^  607. 584 


1,105.963 
330,435 


I 


I 


$0  40 
1  24 
65 
98 
57 
79 
40 
804 


39 
199 
64 
30 
60 
58 
36 
860 


34 

1  13 

56 

94 


650 


99 
1  04 
50 
29 
78 
73 
44 
58r7 


83 
93 
53 
23 
50 
50 
35 

7db 


38 
91 
53 
31 
45 
60 
44 
525 


8 

I 


$38,800,000 

99. 940.000 

30a750 

7.980.000 

23.515 

15a  000 

isaaooo 

16.884  000 


100, 913,  S 


2,719.008 
9,976^000 


53.550,100 


39,640.000 

97. 79a  000 

302  400 

9,300.000 


9.904  000 
6.05  000 


155.198^900 

9,  471. 000 
90,460  001 
1,401000 
7,072  500 
2, 350.  000 
310.000 
1025.000 
9. 450. 000 


54,448,500 


47, 5m  14 


8.400.000 
9^  190. 000 
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Table$hoicing  iheproduot  of  each  jprmoipol  crop  of  the  Mveral  Stata  namod,  ^.— ContinQed, 


ProdvoU. 


& 


I 


I 


I 


I 


P«»totOM. 

Hi^ 


lowA'ContinoecL 


..bushels. 


9,500,000 
2,550,000 


100 
L30 


95.000 
1,061,538 


10  38 
4  75 


13, 810, 008 
19^119;  500 


Totol. 


10,799,890 


98,137,900 


Indian  com.. 

Wheftt 

Rye 

Oats 

Barley 

Baokwheat . 
Potatoes.... 
^Baj 


.boahels. 
do. 


.do. 


..do. 

..do. 

..do.. 

..do.. 

.tons. 


109^000,000 

90,000,000 

790,000 

90,500,000 


S9 

^4 

15.5 

33 


3,551,794 

1,498,571 

46,451 

891,319 


97 

1  00 

53 

91 


97,810,000 

90,000,000 

381,600 

4,305,000 


8,950,000 
1,050.000 


90 
1.40 


69,444 
750,000 


44 

700 


9,750^000 
7,350^008 


Total.. 


Wheat 

Bye 

Oats 

Barley 

Backwheat. 
Potatoes.... 
Hay 


•boahels. 

do.. 

do.. 

do. 


.do.. 
..do., 
.do.. 


98.900,000 
14,400,000 

9,410,000 
19,900.000 

1,900.000 
58.000 

3,900,000 

1,155^000 


3a5 
13.5 
90 
38 
93.5 
14 
73 
1.65 


6,467,409 

9,700,589 

1,068,667 

190,500 

891,059 

60,851 

4.143 

44,444 

700^000 


91 
83 
36 
18 
33 
75 
69 
350 


6^596,600 

90,769.00t 

11,806,008 

867.600 

9;  196, 000 

897,000 

43,508 

1,984.008 

4, 049;  508 


Total., 


5,047,946 


49.337.808 


Indiaiioom. 


Bye.. 

OaU 

BnokwhfiliV! 
Potatoes.... 
Baj 


.bnshoU. 

do.. 

do. 


38,9)0,000 
81,640,000 


38 

15 


1,018,158 
376,000 


18 


6;  930, 008 
4,681,908 


.do. 
.do. 
.do.. 
..do. 


6^400,000 
580,008 


40 
94 


135^(00 
91,667 


810!,  088 
140,408 


1,500,000 
475,000 


105 
1.45 


.14,988 
337,588 


40 
365 


6001,000 
1,733^750 


Total.. 

Indian  eom.. 

Whsat 

Bye 

Oats 

Bssl^...... 

Bnokwbeal. 
Potatoes.... 

Hay 


1.^7,697 


14,895,358 


OXiaOKOA, 


..boahels. 

do.. 

do. 


1,550,000 
99.000,000 


30 
9.5 


51.667 
9,315^780 


95 

130 


1.479;  508 
98, 600;  008 


..do.. 
..do.. 
..do.. 
..do., 
.tons. 


1.750.000 
7.800,000 


95 
16 


70,000 
487.500 


1,977,500 
7, 090;  000 


3^900.000 
560.000 


100 


33.000 


75 
15  00 


9,400,000 
8,400.000 


Total. 


Indian  com.. 

Wheat 

Bye 

Oats 

Barley 

Bookwheat . 
Potatoes.... 
Hay 


..boahels. 

do.. 

do.. 

do.. 

do.. 

do.. 

do.. 

tons. 


138.000 

8.875,000 

19,000 

3,600,000 

480,000 


96 
90 
23 
35 
89 


3,579,178 

4.933 

343,750 

.  863 

103.857 

16,558 


49,170,000 


90 
1  11 
97 
46 
71 


115.908 

7,631,950 

18;  438 

1,656. 008 

340;  800 


860.000 
160,000 


140 
1.50 


6,143 
106,667 


64 
1100 


,  550,400 
l,7tt0,00 


TWal 

lOTADA,  OOLOSAOO,  ARD  THB 

Indian  oom 

Wheat 

^ 

Oats 

Barley 

Bookwheat 

Potatoes 

Hay 


581,755 


19,079,800 


.boahels. 

do*. 

do.. 

do... 

do. 

do.. 

, do. 

tons 


2,100,000 
5,500.000 


85 
18 


84.000 
305,555 


70 
1  05 


1,470,000 
^77S»000 


3,250.000 


31 


72.580 


60 


1,350,000 


1,100.000 
350,000 


105 
1.30 


10,476 
198.308 


65 
11  00 


715,000 
&.  750, 000 


Total. 


664.919   13,060;000 
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Table  $howing  the  aterage  cash  value  per  acre  of  ihepHndpal  cropi  of  the  farm,  taken 

together,  far  the  year  IS77. 


SUfcM. 

s 

8tatM. 

ICaine 

|13  49 

17  09 

13  18 
17  54 
83  50 
SI  43 

14  79 
19  06 

14  30 
13  65 

15  30 
996 
8  01 

.797 

8  18 
938 
885 

9  77 
9  86 

Tozaii ...••. 

111  45 

Wew  Hamnhira 

Arkansan 

10  51 

Vennont.. 

9  75 

IfMUHMihnaotts 

WMt  Virginia t  . . . ,  r . . , .  r  - 

18  46 

1R1iaH«T^^<)    

Kentnoky 

10  46 

GoaiM^oat 

Ohio....:. 

13  34 

New  York 

Miohimn 

15  63 

KewJeney..... 

Indiana    . 

11  49 

''^"n'^iylTaillA 

Illinois.., 

10  04 

Delaware  .••.. 

Wisoonsin 

11  10 

Mffrylimd .                    . 

MlnnfMiotA 

13  79 

'VlTKioia 

Iowa ........         .                     ..... 

9  09 

North  Carolina 

Hissonri 

9  68 

f!lA^tii04Hn>lina 

Kansas ..x ... ....  ^ ...... . 

839 

Ooorsia 

Nebraska 

7  89 

Florida 

C^ifomiA 

13  73 

Oregon .•......•!. 

80  75 

MiftiHtippi.. ...........  ...      ...... 

Kerada,  Colorado,  and  the  Territories .... 

18  13 

Louisiana. ••«••••••••.  .. 

• 

TabU  ikouring  the  average  cash  valm  per  acre  of  farm  prpducU  for  the  f(eair  1877. 


•tites. 

1 

1 

1 

i- 

1 

1 

1 

1 

Ms^ne, T 

198  08 
33  57 
30  03 
84  89 
87  79 
33  90 
19  80 

18  93 

16  83 
11  00 
14  84 

9  01 
7  S3 
709 

7  14 
9  15 

8  16 
930 
986 

10  33 
10  56 

10  00 

11  08 

9  69 

19  60 
13  09 

10  90 
8  41 
984 

11  03 
8  13 
783 
766 
684 

28  50 
83  40 

17  50 

183  40 
87  90 
87  55 
33  00 

sli' 

19  73 

17  68 

18  90 

18  63 
13  87 

904 
15  34 

19  98 

$14  00 
13  80 
15  05 
10  93 
13  35 
13  01 
10  80 
994 
966 

8  45 
739 
5  34 
560 

9  18 

$10  35 

18  49 

16  38 

17  85 

19  50 

17  70 

18  85 
1139 
1153 

805 
704 
5  44 

7  13 
884 

8  45 
13  30 

708 
18  04 

$13  30 

17  25 
89  10 
80  88 

18  20 
80  44 
16  10 

113  98 
990 
13  90 

10  78 

"ii'os* 

11  47 
10  15 
10  68 

'io'so' 

8  71 

146  00 
56  00 
58  00 
63  00 
68  34 
49  50 
44  10 
56  16 
39  70 
48  50 
60  30 
37  50 
56  16 
53  70 

11185 
18  98 

New  Hampshire 

Vermont..-. 

9  89 

15  90 

Khode  Island..... 

19  57 

Connectifmt 

80  68 

New  York 

11  S3 

18  35 

Pennsylvania 

11  64 

Delaware  ..••.. 

15  40 

Mwyland. 

14  06 

Yirxinia 

14  SO 

North  Caioiina 

13  05 

BmitJi  Carolina. .-. 

15  15 

Qeorsia 

80  00 

^^?......r.i;i!"i"... I. 

Alabama 

805 
1136 

60  80 

68  04 

16  90 

Mt>ftfirippi  .     ,  ,  . . , 

83  40 

XfOnlsiMia. 

14  58 
799 
873 

15  19 
13  37 
18  60 
81  35 

16  38 

17  16 
13  95 
16  83 

13  61 

14  00 
1107 

18  45 
13  35 
83  80 

18  90 

'"'i'oo* 
"Vio' 

709 
877 
10  84 
840 
900 
806 
838 

"Tai' 

790 

15  18 

10  08 
880 

7  75 
850 
896 

11  10 
600 

8  14 
888 

10  38 
760 
693 
684 
600 

18  85 

16  10 

18  60 

80  00 
6175 
4160 

43  35 

37  41 
36  00 
89  88 
31  93 
40  93 
3150 
89  04 

38  00 

39  60 

44  64 
43  00 
75  00 
89  60 

68  85 

13  43 

Arlrannaa    

18  26 

Tennessee 

14  99 

West  Vindnia 

1180 
13  86 
13  54 
15  00 

896 

""8*89* 
9  57 

11  05 

Xentnol^. 

18  67 

Ohio....- 

10  05 

MiAMnn 

11  35 

Indiana.. ••■.....■.. 

8  06 

mtnols 

17  94 
12  90 
1147 
980 

1168 
685 
780 

9  39 

Wisconsin.  ••—...— 

9  10 

Minnesota 

6  30 

Iowa. 

6  17 

9  80 

Tfansafl 

7  75 
6  48 
14  40 
80  59 

10  50 

5  77 

Nebraska 

5  89 

0#M«f>mla.... 

13  50 

Oregon —...-....... 

16  50 

Nevada,  Colorado,  and  the  Territo- 
ries  

14  30 
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S  gewral  tuTtmary  showing  ik»  eii^maied  quanHties,  nwmher  of  aotrn,  mut  ag$regtUe  vaXm  tf 
the  principal  orop€  of  the  farm  in  1877. 


Tzodnots. 

Nnmber  of 
l>oiheIa,iM>. 

Number  of 
Aorea. 

Taliiu 

IidiAii  com  ..•••••••..    jm 

.  .          .    ....bnaheli 

1,342,558,000 
364,194,146 
81, 170. 100 
406, 394, 000 
H  441, 400 
10.177,000 
170,002.000 

50.300,1U 
96,877,546 

1,412.902 
12.886.148 

l.6li654 
649. 99S 

1,792.8*17 

$480,643,400 

394.605,779 

12.542.895 

118,661,550 

82.Q88!d«4 

Wheat 

...•......•■••....••••..do.... 

Kye   

oit« 

•  •....•*.•••••••• ••••..QO.  a. • 

do.... 

da 

SSSriwat:.::::::::::::;:.;:;. 

FotetoM 

....... .•«■•. ..••..••..QO... • 

.* do... 

•,9t8,8ld 
Tt.  949, 500 

Totil 

8,349.026,646 

94.942,573 

l.U1.8tt,576 

^ toni.. 

Bmj 

31,089,300 
4,750.000 

25,367,708 
1^600.000 

871, 094,  oat 

SSSm  "///."...    " 

1i*1ab 

XMe  showing  ihe  average  yield  and  cash  vdlme  p&r  aerey  and  price  per  bushel  or  ton,  ^  fm 

products  foir  iks  year  1877. 


Ptedoeta. 


WlMet. 
Bje  ... 
Oke. 


.do. 
.do. 
.do. 
.do. 


816+ 

ia9+ 

14.9+ 

3L6 

21.3 


9 


•0  35.8+ 

1  oa2+ 

50.2+ 

•  29.2- 

63.9+ 


10  54 

15  08 
8  87 
325 

13  64 


ProdvoU. 


Boekwbeat... 

Potetoee do. 

Hay tone 


S 


i&d+ 

94.9 
L94 


••daT+ 

44.8+ 

•  50.7+ 


mom 

42  54 

ion 
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EIOB, 

Bice  coltare  has  not  been  a  very  flonrisliing  or  permanently  prosper- 
ous interest  in  this  country.  It  occupies  a  very  small  area,  as  it  always 
has — ^being  confined  in  former  times  almost  exclusively  to  the  sea  islands 
and  low-l^g  shore-land  of  the  coast  of  South  Carolina  and  Georgia. 

Its  volume  of  production  is  an  inverted  pyramid^  in  1840  representing 
215  million  pounds,  187  millions  in  1859,  and  73  millions  in  1869.  Since 
this  date  there  has  been  fluctuation  and  decline  up  to  1875,  when  an  in- 
crease of  some  10  millions  above  the  product  of  1869  was  secured.  The 
crop  of  1876  was  also  a  large  one,  but  that  of  1877  suffered  great  diminu- 
tion in  all  principal  districts. 

Although  patches  of  rice  have  been  grown  for  family  use  everywhere 
in  Georgia  and  South  Oarolina,  below  tiie  mountain  altitudes,  the  com- 
mercial crop  is  produced  exclusively  on  the  sea-coast,  nearly  all  in  the 
counties  of  Georgetown,  Colleton,  Charleston,  and  Beaufort,  in  the  latter, 
and  Camden,  Chatham,  Mcintosh,  and  Glynn^  in  the  former. 

Only  a  moiety  was  formerly  grown  in  Louisiana,  the  only  region  in 
wMdi  rapid  increase  is  observed  of  late,  but  half  the  crop  of  the  country 
is  now  regularly  produced  upon  the  old  sugar-lands  of  tiie  lower  Missis- 
sippi. In  fine,  conditions  heretofore  referred  to  in  our  reports  have  not 
been  faivorable  to  its  increase  either  in  area  or  yield  on  the  Atlantic  coast, 
while  in  the  bottom-lands  of  Southern  Louisiana  a  marked  increase  has 
resulted  in  competition  with  sugar  culture  in  the  same  district. 

On  the  Combahee  River  in  South  Carolina  the  present  crop  is  reported 
as  yielding  but  half  as  much  as  last  year.  On  the  Santee  the  yield  is 
said  to  be  but  little  more  than  nominal.  In  the  Georgetown  district  the 
damage  fix)m  spring  rains  was  greater  than  was  anticipated.  In  Georgia 
the  culture  was  greatly  restricted.  The  leading  planters  on  the  Savan- 
nah are  reported  as  having  placed  but  half  their  usual  acreage  in  this 
crop.  On  the  O^eechee  the  area  is  estimated  at  3,000  acres  agaiust  5,000 
in  1876.  In  Louisiana  the  shortage  is  estimated  at  nearly  50,000  barrels. 
At  New  Orleans  the  market  for  the  new  crop  opened  with  a  light  demand 
and  easy  prices,  but  the  smallness  of  the  receipts  caused  holders  to 
strengthen  their  views  and  to  increase  their  demands.  Arrivals  at  New 
Orleans  for  January,  1878,  amounted  to  only  100,427  barrels,  a  decline 
of  32,093  barrels  compared  with  the  receipts  of  January,  1877.  On  the 
1st  of  February  the  stocks  on  hand  in  this  market  were  but  4,000  barrels 
and  30,000  sacks.  Prices  were  firm  at  6^  cents  per  pound  for  inferior 
qualities.  There  were  no  choice  samples  on  exhibition,  and  but  very  few 
of  the  No.  2  grade. 

Mr.  James  E.  Sparkman  says,  concerning  the  Georgetown  district  in 
South  Carolina : 

Ab  to  the  pecnliarities  of  the  season  offectinc  this  crop  in  this  section,  I  can  confidentlj 
assure  j^on  that  the  aggregate  as  well  as  quality  has  been  largely  influenced  by  a  cold, 
wet  spring;  and  a  late,  unusually  wet  harvest.  The  bulk  of  the  crop  was  not,  seeded 
nntil  June  in  conse€[uence  of  heavy  freshets  in  April,  which  were  disastrous  to  that  por- 
tion of  the  crop  which  had  been  planted  in  March  and  the  earljr  part  of  April,  The  re- 
Sort  of  the  coming  freshets  induced  a  hurried  and  slovenly  putting  in  of  the  seed,  to  be 
owed  up  by  the  rising  water,  under  the  hope  that  the  floods  would  subside  about  the 
time  the  lands  shoula  be  dried,  and  that  this  portion  of  the  planting  would  be  bene- 
fited by  the  deposit  which  is  always  fertilizing  te  our  tide-lands.  The  early  plantings  are 
usually  covered  with  earth,  and  the  lands  then  flowed  for  a  few  days  to  sprout  the  grain, 
after  which  the  lands  are  kept  drained  until  the  crop  is  fairly  set,  and  then  another 
short  flow  is  given  to  force  a  uniform  stand.  The  later  plantings  are  in  open  trench 
and  the  water  put  on  until  the  grain  has  sprouted  and  taken  root,  when  air  is  given  by 
slacking  down  to  the  surface,  but  holding  the  surface  moist  untu  well  rooted.  When 
under  "water-culture"  the  tides  are  again  let  on ;  or  if  for  "dry  culture"  the  lands  are 
drained  as  low  as  may  be. 

Last  week  all  the  covered  rice  which  was  ready  for  a  dry  growth  was  seriously  in- 
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jured,  some  entirely  destroyed  by  the  freshet,  which  was  accompanjed  by  a  tidal  wave 
which  sabmer^ed  fields  and  embankments  so  suddenly  that  many  moles  and  oxen 
(working  stock)  were  drowned  in  the  fields.  This  heavy  floodinc  did  not  subside  for 
many  days,  and  the  freshet  being  protracted  it  was  too  late  to  replant,  although  it  was 
theo  known  that  the  crop  would  be  a  failure.  The  June  rice  promised  welL  was  of  good 
^wth,  and  ripened  long  before  we  had  any  cold  weather  to  iigure  it.  But  a  suceea- 
tion  of  rains  had  been  mofit  disastrous  to  the  harveat,  affecting  not  only  the  quality  bat 
causing  a  wast'C  from  dropping  or  shelling  of  the  grain^  in  some  instances  at  least  25  to 
30  per  cent.,  in  a  few  cases  over  50  per  cent.  There  mU  be  but  little  prime  from  this 
region,  as  scarcely  au  acre  has  been  narvested  perfectly  dry  since  the  middle  of  October. 
That  which  has  been  milled  thus  far  confirms  this  statement. 

A  letter  received  fipom  Robert  Habersham's  Son  &  Co.,  a  firm  of  high 
authority,  contains  the  following  statement : 

The  reason  why  less  was  planted  this  past  year  was  owing  to  the  low  prices,  which 
discouraged  planters.  Rice,  like  sugar,  requires  a  great  outlay.  As  it  turned  out,  those 
who  planted  did  welL  Labor  is  becoming  steadier  and  more  reliable,  and  the  planta- 
tions are  getting  nearer  the  order  they  were  in  before  the  war.  As  this  goes  on  lower 
prices  can  be  sustained,  and  if  the  du^  ia  not  disturbed  the  phmters  will  ffradually  be 
able  to  stand  the  competition  of  forefgu  rice,  and  the  lower  price  which  must  come 
gradually.  At  present  we  think  the  future  look  is  very  encoura^ging  if  the  present  duty 
IS  not  disturbed  or  is  very  gradually  reduced. 

Bice  cnlture  has  greatly  increased  in  Louisiana  since  the  war,  and  in 
some  localities  it  is  deemed  more  profitable  than  sugar  prodnction. 
Many  large  plantations  now  devoted  to  rice  were  formerly  sugar  plan- 
tations. Before  the  war  rice  was  raised  only  in  small  patches  in  the 
parish  of  Plaquemines,  but  it  has  since  extended  into  various  other 
parishes,  especially  those  having  a  large  area  of  swamp  lands.  The  crop 
of  1876  was  the  largest  ever  raised  in  Louisiana,  being  stated  bv  Bou- 
cherau  at  176,826  barrels.  If  the  estimates  of  shortage  above  cited  be 
not  excessive  the  crop  of  1877  will  not  greatly  exceed  125,000  barrels. 
The  loss  firom  high  winds  is  variously  estimated  at  from  15  to  30  per 
cent  A  smaller  area  was  planted  on  account  of  the  low  price  of  the  pre- 
ceding crop. 

Boncherau  states  the  annual  production  of  Louisiana  for  several  years 
past  as  follows :  1868. 68,915  barrels,  containing  13,783,000  pondds ;  1869. 
100,748  barrels,  or  20,149,600  pounds  5  1870,  49,971  barrels,  or  9,994,000 
pounds  5  1871,  ;^>,000  barrels,  or  6.000,000  pounds;  1872, 52,206  barrels,  or 
12,007,380  pounds;  1873,  97,123  barrels,  or  19,424,600  i>ounds;  1874, 
104,693  barrels, or  22,338,290  pounds;  1875, 169,264  barrels, or:^,930,72() 
pounds;  1876,  176,826  barrels,  or  40,669,980  pounds.  The  New  Orleans 
Price  Current  re^iorts  for  1877  a  crop  represented  by  140,785  barrels.  In 
1849,  according  Co  the  national  census,  Louisiana  produced  4,425,349 
pounds;  in  1869,6,331,257  pounds;  in  1869.  15,854,012  pounds,  about 
four  tiftlis  of  Boucheraa's  aggregate  for  the  last  year.  North  Carolina, 
South  Carolina,  and  Georgia  produced  in  1849,  204,346,572  pounds  of  a 
total  of  215,313,497  pouncls  rejmrted  in  the  census;  in  1859  the  re|)orted 
product  by  thecensus  was  179,202,156  pounds,  in  a  total  of  187,167,032 
pounds :  in  1869^  56,641,486  pounds,  in  a  totaJ  of  73,635,001  pounds.  In 
North  Carolina  nee  culture  is  practically  restricted  to  a  small  area  of  tide- 
water lands  on  the  Cape  Fear  River.  Georgetown  distiict,  in  South  Caro- 
lina, is  the  most  nortiierly  portion  of  the  tide- lands  rice  districts  of  the 
South,  and  supplies  most  of  the  seed  to  the  other  portions  of  our  Southern 
rice-field. 

In  1871  several  samples  of  seed  were  selected  in  Georgetown  district. 
South  Carolina,  for  shipment  to  India,  to  plant  in  the  rice-fields  of  that 
country.  Specimens  of  the  produce  of  that  seexi  were  subsequently  re- 
turned to  this  department  and  transmitted  to  the  planters  who  furnished 
it.  They  were  surprised  to  find  the  seed  so  changed  as  to  be  scarcely 
recognizable.  The  influence  of  climate  and  soil  in  rice  culture  is  very 
remarkable.    The  experience  of  the  South  Carolina  planters  indicates 
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that  the  most  northern  zone  of  tht^  rice  ooimtry  prodaces  the  heaviest 
grain. 

The  main  difficulty  exi)erienced  by  tuese  plantOTS  is  the  selection  of 
seed  free  from  "  volunteer"  or  "red "rice.  This  is  the  product  of  the 
shattered  or  shelled  rice  left  on  the  land  during  harvesting.  What  the 
^eaners  and  birds  faO  to  gather  is  returned  to  the  soil  the  following 
year,  when  it  springs  up  like  the  other  plants  and  indistinguishable  from 
them.  But  the  grain  from  such  plants,  after  a  few  years,  becomes  loose 
ID  its  attachment  to  the  stalky  shells  off  in  hauling  or  under  the  action 
of  high  winds  before  harvesting,  especially  if  the  crop  becomes  overripe, 
ll)us  this  difficulty  tends  constantly  to  reproduce  itselL  a  tendency  whidi 
becomes  stronger  in  proportion  to  the  lack  of  care  in  nandling  the  crop. 
This  vicious  seed  is  called  "  red  "  rice  from  the  discoloration  of  the  inner 
pellicle  under  the  chaff.  It  is  at  tirst  a  pale  red,  but  the  discoloration 
becomes  deeper  with  each  generatton  of  the  foul  seed*  It  is  remarkable 
that  this  seed  becomes  constantly  more  tenacious  to  the  stalk,  so  that  a 
parcel  of  ric^  poUuted  with  old  vohuiteer  seed  will  require  from  25  to  30 
per  cent  longer  time  in  milling  to  dear  it  of  these  red  pellicles. 

A  great  d^deratum  in  rice  culture  is  to  secure  as  uniform  a  size  as 
possible  in  the  grains.  The  paddy,  for  the  ptHpose  of  hulling,  is  ground 
between  two  stones  set  very  accurately  at  a  specific  distance  apart,  so 
calculated  as  to  nicely  skim  the  grain  without  cracking  it  The  success 
of  Uiis  process  depends  upon  the  uniformity  of  the  grain.  Some  of  the 
India  specimens  of  grain,  from  Oarolina  seed  were  espedaUy  defective  in 
this  particular. 

Bice  culture  is  embarrassed  by  several  other  difficulties,  especially  want 
of  capital  and  lack  of  ada;ptation  to  the  new  conditions  of  the  labor  mar- 
ket Laborers  should  be  permanentiy  enlisted  iu  this  branch  of  produc- 
tion and  acquire  familiarity  with  its  details.  They  should  be  on  band 
at  the  projier  time  to  meet  the  requirement*  of  each  stage  of  culture. 
The  rice-birds  will  sweep  the  crop  at  its  ripening  if  effective  protection 
be  withheld.  These  difficulties  are  being  met  in  many  portions  of  the 
rice-field  by  a  more  intelligent  management  and  by  the  employment  of  a 
gradually  increasing  ca^ii^.  The  busitiess  will  hereafter  be  prosecuted 
upon  bufflness  principles  by  those  who  are  to  make  it  a  paymg  invest- 
ment. 

The  imports  and  exports  for  the  last  ten  fiscal  years  were  as  follows : 


Teen. 

DfTOm. 

fOBBKBT  IB-aXPOBTB. 

DOXMTIC  XXPOBTB. 

TOTAL  IXPOKTS. 

PocdmU. 

Vlhit. 

Poonds. 

V«Im» 

Powkda. 

Value, 

Ponnde. 

Valoe. 

1888 

1869 

59.140,707 
53,065,191 
43. 123,  939 
64, 655. 827 
74.  642, 631 
83.755,2^ 
73,257.716 
59.  414.  749 
71, 561, 852 
60,978.650 

#1,636,492 
1,325.234 
1,007,612 
1, 876.  786 
2,317.172 
2, 304;  696 
2,093.249 
1,547.697 
1,693,547 
1,439,757 

ll,90fl,953     1403,941 
8.868.664  i     QAi  #»") 

3,079,0*3 

2,232,833 

2.  lat,  014 

415,  Mi 

403,833 

276,637 

558,922 

277,337 

439,991 

1,306,982 

1170,357 
145. 9:^4 
127, 655 
22.504 
28.708 
19, 740 
27,  075 
19.  831 
30,91H 
78.112 

l4.9?^^96 

11.  !l»l,497 
17.  34.>,  847 
10, 658,  76JJ 
13.055,794 
20,479,401 
26, 399,  799 

12,  (ii?J.  GC7 
17, 030, 605 
15.790,627 

1574,298 
430  466 

1870 

15. 212, 833 
10,212.920 
12, 651. 9:.9 
20. 202, 774 
25.840.877 
12, 352, 330 
16, 610,  614 
14.483.645 

454.316 
280.4fi3 
378, 9iK( 
591,  417 
783,497 
342.894 
406.553 
389,235 

581, 971 
302.985 

1871 

1872 

407  764 

1R73 

1874 

61?,  157 
790  IS72 

1875 

1876 

362.725 
437.  471 
447, 347 

1877 

FLAX  AND  FLAX  PRODUCTS  IN  THE  UNITED  STATES. 

Previous  to  the  cheapening  and  general  diffosion  of  cotton  fabrics, 
consequent  upon  the  invention  of  the  cotton-gin  and  introduction  of  cot- 
ton factories,  the  production  of  flax  fibOT  was  almost  coextensive  with 
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the  settlements.  Outside  of  the  cities  and  of  the  homes  of  great  plant^rB, 
there  was  scarcely  a  housewife  or  damsel  of  whom  it  might  not  be  said: 
^^She  layetli  her  hands  to  the  spindle,  and  her  hands  hold  the  distaK" 
From  a  series  of  papers  written  between  1787  and  1701,  by  Mr.  Tench 
Goxe,  Gommissioner  of  the  Beveuue,  and  for  several  years  Assistant 
Secretary  of  the  Treasury,  it  appears  that  manufitctores  from  flax  ancd 
hemp  had  become  an  established  and  very  important  industry;  he  enu- 
merates, among  articles  ^^manufEtctured  in  a  household  way,"  seines  and 
nets  of  various  kinds,  twine  and  pack  thread,  sail-doth,  tow-cloth«  white 
and  diecked  shirtings,  sheetings,  toweling,  table-linen,  bed-tid^s,  hosieiy, 
sewing-thread,  and  seine-thread  lace.  Among  the  flax  products  ^^maa* 
u&ctured  in  a  family  way''  in  Massachusetts  and  Bhode  Island,  during 
the  first  nine  months  of  1791,  Mr.  Goxe  specifies  25,265  yards  of  linen 
doth.  The  census  of  1810  returned  21,211,262  yards  of  flaxen  doths 
made  in  families;  of  this.  New  York  produced  6,303,000  yarda;  Yirginia, 
about  6.000,000;  Pennsylvania,  3,000,000;  Connecticut,  2,250,000;  Few 
Hampshire,  1,000,000;  that  the  same  census  returned  a  production  of 
23,962,746  yards  of  ^«  blended  and  unnamed  cloths  and  stufOs,"  and  802,718 
yards  of  tow-cloth.  The  census  report  of  1860,  after  enumerating  vari- 
ous subordinate  manufEUStares  from  flax  or  flax-hemp,  adds:  Altibough 
labor-saving  machinery  for  spinning,  as  well  as  doubling,  trebling,  and 
twisting,  was  then  used  to  some  extent,  both  by  water  and  steam  power, 
in  regular  establishments,  and  some  of  these  had  been  introduced  into 
fiEunihes.  this  extended  manuflEu^ture  of  fl^  and  hemp  was  almost  wholly 
a  household  industiy. 

In  connection  with,  and  largdy  as  a  consequence  of.  the  unusual 
demand  for  lint  and  tow  to  be  consumed  in  multiform  faorics  of  house 
manu£uiture,  sufBdent  quantities  of  seed  were  produced  not  only  for 
house  use  and  internal  commerce,  but  to  leave  a  large  surplus  for  for- 
eign export  In  an  official  abstract  of  the  exports  fix)m  the  United 
States  for  tke  year  ending  September  30, 1791,  Mr.  Goxe  specifies  68,492 
casks  of  fl^c-seed.  This  is  assumed  to  be  equivalent  to  292,460  bushds— 
that  is,  over  half  the  entire  product  reported  for  1860,  and  a  fraction 
over  one-sixth  of  that  reported  for  1870.  Among  the  exports  of  the 
same  year  were  18,600  pounds  of  lint  and  6,850  yaras  of  tow-doth ;  but 
as  the  manufacture  of  cotton  fabrics  in  factories  increased,  this  universal 
household  industry,  which  had  greatly  contributed  toward  keeping  fami- 
lies at  home,  united  and  contented,  by  affording  a  prbfitable  employ- 
ment to  both  sexes  and  all  ages,  ^:radually  declined  to  a  vanishing  point. 
One  consequence  was  that,  while  the  demand  for  seed  was  rapidly 
increasing,  production  dther  remained  stationary  or  decreased.  Ko 
account  oi  the  production  of  flax-seed  was  taken  in  the  census  of  1840, 
but  in  1850  the  reported  product  was  662,312  bushels  and  the  import 
667,369  bushels;  in  1860,  the  product  666,867  bushels  and  the  import 
2,754,060;  in  1870,  the  product  1,730,444  and  the  import  4,141,305.  In 
1875  the  import  was  6,227,012  bushds.  In  the  deven  States  north  of 
the  Potomac  and  east  of  the  Ohio  the  aggregate  reported  in  1850  was 
122,040  bushds ;  in  1860,  88,932,  production  having  declined  in  every 
one  of  these  States;  in  1870, 116,861.  The  increase  was  in  New  York, 
which  had  advanced  fix>m  56,991  bushels  to  92,512,  and  New  Jersey, 
which  had  advanced  from  3,241  to  6,095.  In  the  remainder  of  this  sec- 
tion the  decline  continued. 

The  five  States  between  the  Ohio  and  the  Mississippi  reported  in  1850 
238,265  bushels;  in  1860,  375,107;  1870, 1,431,415.  At  these  successive 
decennial  periods  Ohio  reported  88,880  bushels,  242,420,  and  631,894; 
Indiana,  36,888, 119,420,  and  401,931;  niinois,  10,787, 8,670,  and  280,043. 
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The  States  beyond  the  Mississippi  reported  in  1850  16,976  bnshels; 
1860, 11,263:  1870,  143.930.  The  increase  in  the  product  of  1869  over 
that  of  1869  was  chiefly  in  Minnesota,  Iowa,  GaUfomia,  and  Oregon. 
The  great  increase  of  seed  in  the  decade  ending  with  1870  evidently 
resulted  mainly  from  the  increased  demand  for  fiber  occasioned  by  the 
wai*.  Hence,  since  the  restoration  of  the  cotton  crop  and  the  retam  of 
cotton  fabrics  to  nominal  prices,  the  tide  has  tamed  in  the  States  east 
of  the  Mississippi,  and  production  of  seed  and  lint  is  again  on  the  decline. 

The  State  of  Ohio  ftimishes  definite  local  statistics,  which  illustrate 
the  general  upward  tendency  in  the  northern  States  east  of  the  Missis- 
sippi, beginning  with  the  stimulating  effects  of  the  war  and  continuing 
until  those  effects  ceased  to  operate,  followed  by  agradual  decline.  From 
1862  to  1876,  inclusive,  the^tfimual  acreage  and  production  of  seed  and 
lint  in  Ohio  were  as  follows: 


T«Mr. 

▲oret. 

BuhaU. 

Poondt. 

Yav. 

AOTM. 

Biuhelt. 

PoiOldl. 

J863 

53,488 
0M70 
61,661 
47.875 
57,184 
08,823 
97,630 

383,900 
684,324 
411,108 
845,659 
467.735 
786,517 
630,093 

3,563,170 
1,890,038 
3,150,488 
6,507,567 
10,583,876 
18,033,393 

1869 

88,989 
61,304 
85,863 
73,078 
43,650 
40,710 
83,868 

610,758 
449,378 
733,384 
457,379 
838,510 
968,800 
833,653 

18,723,776 
16,46il2a 
84.447,301 
13,050,638 
5,070,788 
6,633,341 
5,285,417 

1863 

1870 

1864 

1871 

1865 

1872 

1866..,.. 

1873 

1867 

1874 

1868 

1875 

In  the  younger  States  west  of  the  Mississippi  the  upward  tendency  in 
production  as  yet  shows  no  sign  of  dedining,  but  seems  to  grow  with 
accumulating  force.  Minnesota -reported,  for  lb70, 18.636  bushels  of  seed 
and  120,671  pounds  of  lint;  1872,  71,762  bushels  and  2,903,079  pounds; 
1873, 100,863  bushels;  for  1876  the  ofiicial  estimate  was  126,932  bushels. 
Iowa,  which  reported  for  the  census  of  1870  28,621  bushels,  reported  for 
the  State  census  of  1876  669,836  bushels. 

In  1876  Kansas  had  reaehed  447,864  bushels.  This  is  nearly  double 
the  quantity  reported  for  Ohio,  the  leading  State  in  I860,  and  a 
fraction  more  than  double  that  of  Ohio  in  1876.  The  reporc  of  the 
Kansas  State  board  for  1874  represented  that  the  fEirmers  were  in  the 
habit  of  mortgaging  their  crops  of  seed  before  grown  to  parties  out  of 
the  State,  ana  at  a  price  which  usually  proved  to  be  much  below  the 
market  price.  ^^The  result  is,  that  the  crop  is  sent  to  Saint  Louis  or 
elsewhere,  manufactured  into  oil,  and  sent  back  to  the  State  for  consump- 
tion«  with  freight,  insurance,  and  commission  added  both  ways." 

Tne  report  of  the  Kansas  State  board  for  1876  gives  49,368  acres  in 
flax,  yielding  447,864  bushels  of  seed,  valued  at  $476,466.68.  This  gives 
an  average  yield  of  9.07  bushels  per  acre,  and  an  average  value  of  |l.06 
per  busheL    G^ie  report  says : 

This  crop  ia  growing  in  favor  with  oar  farmers,  not  alone  fox  the  actual  profitB  of 
the  crop,  ror  they  are  not  large,  bnt  because  that  within  aboat  ninety  days  nom  the 
time  of  sowing  they  can  harvest  and  market  the  crop,  and  at  a  time  when  little  else 
from  among  the  growing  crops  will  bring  the  cash. 

« 
FiEEB. — ^The  principal  causes  of  fluctuation  in  production  have  already 
been  indicated.  The  amount  returned  for  the  census  of  1860  was 
7,709,676  pounds ;  1860,  4,720,145 ;  1870, 27,133,034.  In  1860  Kentucky 
held  the  first  rank,  reporting  2,100,116  pounds ;  Virginia  the  secondL 
1,000,460;  New  York  the  third,  940,677:  and  North  Carolina  excellea 
Ohio  bv  146,864  pounds.  In  1860  New  York  had  gained  61  per  cent., 
and  held  the  first  rank ;  Ohio  97  per  cent.,  and  was  second ;  Kentucky 
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haA  lost  65  per  cent.,  and  wm  third;  Yirginia  n  per  oent,  and  fraa 
firarOi.  In  1670  Ohio  had  advanoed  1,026.3  per  oent^  and  ranked  first; 
New  York  141  per  oent.,  and  was  seoond  ]  wnile  Kentaol^  had  lost  67 
per  oent.)  and  was  eighth ;  and  Yirginia,  inolnding  West  Yirginia.  56  oer 
cent,  and  was  tenth.  In  New  York,  as  in  the  Northwest,  prodncoon 
whion  has  been  declining  in  rcoent  years  appears  to  have  increased  antti 
aft^  the  close  of  the  war;  theprodnct  returned  in  1860  (the  censosvear) 
was  02,519  bushels  of  seed  and  3,670,818  pounds  of-fiber ;  in  1874, 130,318 
bushels  and  3,927,914  poonds  were  returned* 

California  reported  in  1870  31,740  pounds  of  Unt  and  13,294  bushels 
of  seed;  Oregon,  40,474  i)ounds  and  10.988  bushels.  The  California 
State  Agricultural  Sodety  reported  in  I8y4  fliat  tiie  Pacific  Oil  and  Lint 
Mills  of  Ban  Frandsoo  had  for  eome  years  affioided  encouragement  to 
flax  culture  for  the  seed.  The  price  paid  was  3|  to  4  cents  per  pound, 
and  at  that  rate  the  culture  for  the  seed  alone  had  proved  quite  rcmunera-. 
tive.  The  same  report  is  authority  for  the  statement  that  in  Ore^n  the 
SaJem  Oil-MiUs  haa  promoted  the  culture  by  like  inducements  with  like 
results ;  also,  that  the  culture  of  flax  for  the  fiber  was  receiving  encour- 
aewient  and  proving  succesi^Etd. 

THie  State  report  for  1870  does  not  return  the  flaxseed  produced,  and 
does  not  credit  any  flax  to  Santa  Clara  County,  but  credits  to  San  Benito 
761  acres;  San  Mateo.  125;  Santa  Barbara,  200;  and  Santa  Cruz,  644; 
making  a  total  of  l,73o  acres,  yielding  2,239,800  pounds  of  lint  This  is 
an  average  of  1,293  pounds  per  acre. 

MAKtlFAOTUBBS. 

Tkt  Statistics  of  flax  manufectures,  as  reported  in  tlie  ceiisus  of  ISTOi, 
ire  as  follows: 


Totol 
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LoeftUtiM. 
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Kmtaokj 

VMTfba^ 

HaiMohasetta  . 

Hidiicin 

lOoneaota  ..... 

NewJeney 

HcwTwk. 

Ohio 

(kvEivn .'. 

PauuylTaiiia  .. 

TiamintM 

▼cnnont 

ViiSiniA 

Wiaooarin 


T*Ul 

Gnsd  total 


.do. 
.do. 
.do. 
.<Io. 

t- 

do. 
.do. 
.do. 
.do. 
.do 
.do. 


645,  MO 
386.000 
143,500 

eo.ooo 

145,000 

200,000 

26,  Olio 

80,  COO 

19,000 

57fl,G00 

1,090,967 

61,439 

716, 100 

4;i0 

lO.OOO 

400 

25.000 


90,000 

534,969 

199,530 

70,000 

371,400 

iu,Ooo 

10,000 
43,328 
9,000 
fi,  141, 360 
1, 537, 890 
16,750 

300 
95,000 

350 
35.000 


4,  111,  456 


7, 651, 642 


8^689,407 


30,  OM 

1,154,039 

600,919 

240.339 

76,009 

47^199 

1, 003, 619 

19.909 

58,141 

10,709 

2,763,459 

1, 840. 040 

30,900 

1.043^^ 

39,000 

540 

64,175 


Xi48,a29 


9, 694, 182       13, 630, 799 


*KArl7  S3  per  oofti.  of  th#  in*t«riOl  U  hmp. 


f  TlM  mtt«fliU  19  AxotiitlTelj  tow. 


It  should  be  borne  in  mind  that  some  portion  of  the  material  used  in 
the  production  of  flax  and  linen  ffoodH  was  imported ;  also  that  the 
valoe  of  the  products  of  dressed  flax  is  reported  in  the  value  of  flax 
and  linen  goods  prodaced« 

The  niann£a.ctnjre  of  linseed-Oil  hi  the  searcoast  region,  mainly  from 
imported  seed,  has  greatly  increased  in  twenty  years,  but  its  most  rapid 
advance  was  between  1850  and  1860. 

The  amounts  and  values  are  as  follows  : 


iuit«. 


■•wYork.... 
OUo 

tenehiuetts 
maylraiila. 

^2**"* 

JBMi'.' 

Cfiitod  States 


1970. 


OaUobi.         Tldiie. 


1,944,900 

191,000 
738,850 
493,846 
360, — 
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10,009,496 
1^^149 
S0e,644 
715,900 
788,450 
465,473 
330,fi50 
198,000 
130.000 


6, 819, 730 


7,239.773 


1890. 


VAlttO. 


769,^ 


19^^3.874 
I, 


93t,500 

033,068 
81, 702 

937,000 
18,100 
43,000 
39,000 

309.990 


5,985,843 


1850. 


Valuft. 


$514,670 

44d,455 

4.600 

397,500 

313,704 

38,735 

8,900 


65,000 
106,000 
393.380 


1,948,934 


The  imports  of  flax  products  were  compai*atively  uniform  from  1850 
to  1865,  with  the  exception  of  those  of  1862.  Those  of  1857  were  the 
Ittgest  of  this  period.  They  avctti^d  less  than  ^10,000,000  per  annum 
Arnng  the  first  vear  of  the  war,  which  was  less  than  those  of  any  similar 
period  between  1850  and  1860.  Since  1865  the  average  value  of  imports 
am  doubled.  The  following  is  a  complete  enumeration  of  aU  such  im- 
ports ui  detail,  compiled  from  oibcial  reports  of  the  Treasury. 
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The  only  domestic  product  of  flax  exported  in  recent  years  in  quantity 
worthy  of  notice  is  oil-cake.  The  export  of  that  amounted  in  vslue^  in 
1860,  to  $1,609,328;  in  1870,  to  $3,419^88;  in  1875.  to  $5,138,300. 

The  exports  aggregate  a  very  small  amount,  with  the  sole  exception 
of  the  item  of  oil-cake,  which  now  makes  a  veiy  respectable  figure. 

Value  of  the  exporte  of  flax  and  its  man^faciure$  from  the  United  Statee, 


uso. 

I860. 

iro. 

ForHffn, 
Baw: 
lianvfaotnTM,  by  th©  yjird 

•110,551 
19,397 

IllO,  416 

61,195 

4,395 

8,639 

•13,608 

0th4!>r  maaiifictarefi 

181,970 

VlATifMMl  or  liniMd. 

Tf1naA«4f^il .      ..      ,. 

1,300 

On^mke........ 

13,304 
190 

Jkmuttic 
FlaxtMd 

4,040 
11,776 

V 
3,610 

MAiraftMftnnMi  of .....^ 

LinseedoU 

96,799 
1,609,3M 

88,013 
3,419,881 

OU-cake 

Total 

146,994 

1.887,588 

3,691.197 

Flax  fibeb  fob  BAGama. — ^About  the  time  the  war  closed  a  prom- 
ising industiy  was  commenced  at  Saint  Louis  and  its  vicinity  in  manu- 
&ctnring  bagging  from  coarse  flax  fiber.  The  following  account  of  its 
rise,  progress,  and  decline  is  principally  gathered  from  statements  of  the 
trade  and  commerce  of  Saint  Louis  by  tiie  Merchants'  Exchange.  Re- 
ceipts of  flax  tow,  mostiy  for  home  consumption  in  manufacturmg  bag- 
ging, were  first  separately  reported  in  1867,  when  they  amounted  to 
3,169  bales.  There  was  an  annual  increase  up  to  1872,  when  they 
reached  17,369.    In  1873  they  declined  to  14,160;  in  1874,  to  1,124. 

The  report  for  1868  represented  that  bagging  made  of  flax  tow,  wherever 
tried,  was  used  in  pretbrence  to  the  imported.  That  for  1869  said,  ^^As 
great  improvements  have  been  made  in  the  machinery  employed  in  the 
manu&cture  of  both  hemp  and  flax,  it  is  confidentiy  predicted  by  some 
engaged  in  the  trade  that,  if  the  rate  of  duty  on  foreign  bagging  is  left 
as  it  is  at  present,  within  a  year  or  two  bagging  made  in  tins  country 
will  be  exclusively  used."  It  was  estimated  in  the  same  report  tiiat  the 
flax  fiber  grown  in  the  West  annually  equaled  75JW)0.000  pounds,  less 
than  one-fifth  of  which  was  utilized.  The  great  difficulty  in  the  way  of 
utilizing  this  raw  material  is  the  cheapness  of  imported  jute,  which, 
though  having  only  half  of  the  tensile  strength  of  flax,  can  crowd  it 
fix>m  the  market  if  unprotected,  since  it  is  grown  where  tabor  costs  not 
over  ten  cents  per  day,  and  is  shipped  to  Boston  and  New  York  from 
Oalcutta  at  less  cost  than  flax  fiber  can  be  from  Saint  Louis.  Complaint 
is  made  that  since  the  close  of  the  war  and  decline  in  the  price  of  gold, 
such  importations  had  already  nearly  destroyed  a  rising  industry  in  man- 
u&cturing  flax  fibers  in  the  Eastern  States,  and  consequentiy  a  rising 
market  for  flax  fibei^  grown  in  the  West.  The  report  concludes  by  affirm- 
ing that  the  Western  feomer  needs  a  littie  encouragement  in  the  way  of 
profitably  utilizing  this  vast  product  of  iutrinsic  value,  now  wasted,  and, 
*^in  justice  to  this  section  of  our  country,  demands  that  no  adverse  legis- 
lation be  allowed  to  interfere  with  the  fall  development  of  tiiis  great 
agricultural  iuterest." 

The  report  for  1870  states  that  within  three  years  more  than  twenty 
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fiustorifls,  pxincipfbUy  in  the  West,  bad  bew  pat  m  opemtiim  for  loauu- 
factoring  bilging  mm  flux  tow,bftving  ft  capacity  for  16,000,000  yarda 
per  annnm,  ft  quftutity  sufficient  for  covering  2,350,000  bfttoa  of  cotton. 
It  alao  dmma  mat  the  bnaineM  operfttiona  oi  that  year  bad  eonclnmYely 
settled  tha  point  that  bagf^ing  fxam  flax  tow  takea  precedence  of  ail  other 
kinds,  for  these  reasons :  it  is  the  strongest,  will  not  rot  so  quickly  from 
exposure  as  oth^  kinds,  and,  in  proportion  to  weight  and  quality,  is  the 
cheapest 

But,  notwithstanding  this  promising  outlook,  jute^  for  a  time  at  least, 
has  superseded  both  flax  and  hemp  in  the  increasmg  manufactures  of 
bagging  at  Saint  Louis.  The  first  receipt  of  iute  reported  was  10,325 
bales  in  1874  This  was  increased  to  21,109  in  1875,  and  30,542  in  1876* 
The  product  of  bagging  at  Saint  Louis  in  the  latter  year  wa^  6,000,000 
yaids. 

BiiOENT  LOCAL  STATiSTica— Local  information  from  many  of  the 
principal  flax  counties  has  been  received  during  1877,  from  which  it 
appears  that  production  is  not  at  present  advancing,  except  in  the  moro 
Western  States,  in  which  experiments  by  new  settlers  are  bomg  tried 
with  some  success. 

In  Kft.pftflii  a  marked  advance  is  noted  since  1870.  In  1859  there  were 
reported  1,135  pounds  of  fiber  and  11  bushels  of  seed.  In  1870  the 
record  stood  1,040  pounds  and  1,553  bushels.  In  1876^  by  the  State 
returns,  nearly  every  countr  in  the  State  reported  seed  for  oil-making, 
aggregating  501,981  bushels,  grown  on  59,138  acres,  the  crop  valued  ftt 
♦802,237.    Yield  per  acre,  8,4  burfi^ls. 

Minnesota  in  1859  reported  but  118  bushels  of  seed  and  1,985  pounds 
of  fiber  5  in  1809, 18,635  bushels  of  seed  and  123,571  pounds  of  fiber,  Tlie 
State  reoord  of  1874  shows  an  area  of  10,715  acres  in  flax,  yielding 
109.043  bushels  of  seed,  or  5.5  bushels  per  acre.  The  crop  of  1875  averagea 
7.5(J  bushels  per  acre,  though  nearlv  one-sixth  was  damaged  by  gra^s* 
hoppers,  the  estimated  loss  being  22,635  bushels  from  this  cause;  tjio 
crop  gathered  125,932  bushels. 

Iowa  is  credited  with  095,518  pounds  of  fiber  in  18C9  and  88,621  busheto 
of  seed.  The  product  of  seed  in  1876  is  estimated  in  the  State  report  at 
725,000  bushels.  Johnson,  Linn,  Benton,  and  Black  Hawk  are  countieft 
prominent  in  this  industry. 

These  figures  contrast  with  the  decline  exhibited  in  more  eastern  3tate9| 
as  Ohio,  where  the  product  of  seed  has  ftUlen  from  733,384  in  1^71  to 
284,029  in  1876,  and  the  fiber  from  24.477,361  to  3,812,397  pounds. 

The  products  of  Ohio  flax,  and  their  comparative  amount  and  value^ 
are  seen  in  detail  in  local  reports,  a^  follows: 

CUrh :  Tb«  products  of  the  flAX-miU  ai«  not  stated.  Thfi  oU-miU  prodooes  100,000 
g^loiui  of  oil,  wort^  65  c^nta  pw  gfUloii,  $md  1,000  tooui  of  oil-cake.  Fityn^  eonsumM 
400  tons  of  flax  and  produces  150  ton^  of  tow  WQVth  ^,000.  Warrei^ ;  Tlie  flber  utihj^ 
is  sold  to  paper-makers.  The  seed  is  shipped.  No  farmer  raises  flax  as  a  6f>eoialty  or 
•T©ry  year.  Montgomery  produoes  85,000  gaUons  of  oil,  wwth  60  oenta  per  gallon.  fVo 
flas-milla  produce  tow  for  upholsterers.  TrumhuU  prodnees  140,000  gaUons  of  oil  from 
home  and  western  seed,  worth  (U  centA  per  gaUon,  and  1,400  tons  of  ml-oake,  worth  tlB 
per  ton,  and  cloth  for  haling  ootton  marketed  at  the  Bonth.  Portaqf :  The  liirgest  flax-miU 
in  operation  a  few  years  ago  has  failed.  The  market  for  seed  and  flh^r  was  too  far  away 
and  t  hough  the  orop  paid  well  it  was  thoaffht  to  be  exhausting  to  the  land ;  and  now  cma 
may  travel  hundreds  of  miles  in  the  ooQiM;y  and  not  see  a  flax^fteld.  Ashland  j  A  prod- 
uct of '2,$^  tons  of  straw  1^  all  utili^  in  mannfi»otaring  ooaive  flhar,  JMiwwrf ;  Undftr 
government  protection  the  flax  industry  increased  ramdly.  In  1873  the  product  wai 
27,680  buahofc  of  seed  and  about  1,000  tons  of  «traw,  80  per  cent,  of  whi^h  was  manii* 
fftotured  into  tow.  ''But  the  withdrawal  of  goYemment  protection  has  knocked  Uio 
flax  industry  in  the  head  completely .''  The  price  of  the  straw  has  fallen  more  than  fid 
par  cent.,  and  consequently  less  than  half  is  now  ntilizod.  Of  the  4  flax-mills  fopQ«rlT 
ui  op«catlon«  tha  3  ■malkr  ones  ran  about  one-fourth  of  the  time,  producing  tow  wkiflk 
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oow  MUt  &r  only  9^  oentB  p«r  {laiuid.  The  largest  one  ha*  been  converted  into  a  Cao- 
lory  for  mannfiwstqrmg  iinportea  Jnte  into  bagging.  Hancock  produces  60,000  gaUuna 
of  oiL  woith  60  oenta;  6Qo  tons  of  oil-cake,  worth  $33  per  ton ;  l:^  tons  of  tow  and 
bal  (noB  39S  lona  of  straw),  worth  f^O  per  ton. 

IB  CmrroU  Cinrnty^  Indiana,  fiaz  straw  wm  worth,  in  1877,  $4  to  $6 
per  ton  io  roannfaetoring  tow,  of  which  200  tons  were  used.  11)6  {irice 
m  HimtitiffUm  ranged  irem  (4  to  $7.  In  Will  Cauntyy  Illinois,  a  cor^ 
roqxiodeat  aa^a  tlmt  ^^the  \mt  cenBUS  reported  10,717  buiihels  of  seed, 
bat  now  there  i»  not  enough  grown  to  be  wiirthj  of  mention.'^  Joe  Daxne9$ 
m  credited  with  a  product  ox  400,000  pounds  of  tow,  selling  by  the  bale 
at  2)  conta  per  pound.  Kankak€0  yroduoea  3,000  barrelH  of  oil  and  1,600 
tQQB  of  oil-caka  De  KaUi  utilizes  a  portion  of  tow  foi*  uphoktering,  at 
$40  per  ton«  The  flax  croo  i»  (avorably  regarded  by  one  reporter  in  Wtii 
Oamtif  as  a  preparation  fov  wheat,  reducing  the  labor  of  *' putting  in" 
25  per  cent. 

Joknwn  County y  Iowa,  '^produces  80^000  gaUons  of  oil,  and  800  tona 
of  oQHsafce,  worth  $32  per  ton,  and  fumishea  atook  for  a  paper-mill"  and 
for  rwe-inaking,  MwrtkaU  makea  100,400  gallona  of  oil,  and  1,104  tOM 
oil^caie^  which  waa  a(dd  laat  aeaaon  for  $30  per  tcm* 

Theprioe  for  aeedvariea  with  the  distance  from  miUa  andtheaharpneaaof 
iiuU<prQ(»rietora  in  making  contracta  for  seed  grown  from  aeed  furniahed. 
In  amm^lfm  Ocmnty,  New  Tork,  the  price  laat  reported  waa  $1,00  p«r 
Imahal;  #1.40  in  YaU$.  In  Ohio  laat  vear  the  range  ia  from  90  centa  in 
Prtbk  to  $L50  in  Wwrrm  and  Mamm^  $1.35  in  Wayvuy  $1.30  in  thUtmure^ 
$U6in!ZViMiiiia,  IFi{{ia«i,andothera,$UOin  BunoQi^$l  mSMbf.  In 
Indiana  there  ia  a  similar  rang^<— from  90  oenta  in  Wabaah  to  $i^  in 
OarroU;  in  Illinois,  from  90  cents  in  Ford  to  $1.40  in  OooL  In  low»  the 
bweat  reported  price  ia  $1.10  in  Johnsonj  the  highest  $1«33  in  MwrahAll 
Smmekier  Coym^y  in  New  Tork,  the  seat  of  lineo  industry  in  this  coun- 
try, atil]  produces  and  manufactures  lint.  There  were  reported  last  year 
twenty  niLlla  for  dressing  flax  and  two  for  manulacsturing  yam  and  twine. 
Bie  latter  consume  3,000  pounds  of  fiber  daily  when  ninning  on  ftdl 
time.  Much  of  the  fiber  used  here  is  imported  from  Canada  and  Europe 
at  rstea  oheaper  than  farmers  hero  are  willing  to  supply  it  The  yield  of 
the  oatiYe  product  is  about  300  pounds  of  lint  and  100  of  tow.  A  mill  ia 
mentioned  in  Herkinmr  which  uses  but  40  tona  annually,  valued  at  $8 
par  tan,  and  wiploya  only  two  hands,  cheese-dairying  having  almost 
Wtrely  saperaeded  flax  onlture. 

Among  the  obstaclea  in  the  way  of  profitably  growing  the  fiber  are 
the  fbUowing!  First,  the  want  of  a  regular  and  accessible  market 
&BOODd,  the  labor  involved  in  pulUng  fl^  on  a  large  scale  is  greater 
than  ean  be  seoured  at  the  proi)er  season  at  wages  which  will  leave  any 
nafgin  for  profit.  Third,  the  process  of  "rotting"  or  eliminating  the 
iber  from  the  stalk  "  in  the  old-iashioned  way  "  is  tedious  and  thought 
tt>  be  unhealthy.  Fourth,  most  formers  do  not  sufiioiently  understand 
tte  rotting  part  of  this  process,  and  are  therefore  very  liable  to  iiyure 
the  fiber  by  some  fhilure,  either  in  method  or  degree.  Fifth,  the  pro- 
ceases  of  breaking,  scutching,  and  hackling  by  hand  are  very  disagree- 
aUe,  neoeasarily  involving:  the  operator  in  an  atmosphere  thick  with  dust 
|lBd  dirt,  and  yet  requinng  akuled  workmen,  such  as  it  ia  often  quite 
impracticable  to  secure.  Sixth,  owing  to  the  cheapness  of  labor  in 
Euroi>e,  it  in  impracticable  to  compete  with  European  production  with- 
out more  protection  by  legislation  than  is  at  present  granted.  The  com- 
^aint  is  made  that  flax-growing  has  received  much  less  legislative  en- 
ooQiagement  than  either  wool  or  silk. 

But  whi^ieTer  of  weight  may  be  attached  to  this  list  of  discourage- 
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ments,  they  were  all  to  be  met  and  overcome  in  European  prodacttooL 
except  that  of  higher-priced  labor,  which  may  in  part  be  connterbalanced 
in  this  country  by  cheaper  real  estate,  both  for  production  and  for  manu- 
fEtctureSy  cheaper  water-power,  fliel,  machinery,  &o. 

The  existing  rat&of  duty  on  flax  and  its  productionB  is  as  follows: 
Flax  straw,  $5  per  ton;  flax  not  hackled  or  dressed,  $20;  hackled,  known 
>  as  dressed  line,  (40;  tow,  $10;  brown  and  bleached  linens  and  other 
manufactures  of  flax,  or  of  which  flax  shall  be  the  component  material 
of  chief  value,  valued  at  30  cents  or  less  per  square  yard,  85  per  cent, 
ad  valorem;  valued  above  30  cents  per  square  yard,  40  per  cent,  ad 
valorem ;  flax  or  linen  yams,  threads,  twines,  &c.,  30  to  40  per  cent,  ad 
valorem,  acGording,to  value  per  pound,  &c. ;  flax-seed  20  cents  per  bushel 
of  66  pounds ;  flaxseed  oils,  30  cents  per  gallon  of  7^  pounds. 

OUE  AGBIOULTUEAL  EXPOETS. 

In  the  Beport  of  Agriculture  for  1862  a  compilation  from  the  oflloial 
reiK>rt8  was  made  by  the  undersigned  of  the  distinctively  agricultural 
'exports  of  thirty-seven  years.  A  similar  compilation  and  analysis  has 
been  continued  since,  until  the  record  extends  to  fifty-two  years. 

These  exi)orts  are  divided  into  five  classes :  Animals  and  t^eir  products, 
breadstufOs,  cotton  (including  its  manufiftctures),  wood,  and  miscellaneous 
products.  Necessarily  the  extension  of  raw  materials,  as  manufactured 
meat-products,  lumber,  vegetable  oils,  must  be  considered,  and  the  direct 
manufacture  of  a  single  and  uncombined  product  of  the  form,  to  render 
it  available  (or  exportation,  was  deemed  for  this  purpose  an  agricultural 
product. 

A  recapitulation  of  the  facts  of  this  exportation  wiU  be  more  intelligi- 
ble and  satisfactory  if  they  are  grouped  in  periods  of  five  years.  T^e 
figures  are  the  average  per  annum  for  each  period : 


AnimalBind 
their  prod- 

«Oti. 

G«tlM,A«. 

Wood,A6. 

MiMoIlaiM. 
on*. 

▲Teragv  an- 
nual ftsgr** 
gata. 

1895-1830 

1831-1P35 

1836-1845 

1841-1845 

1846-1850 

183U1855 

185&-18C0 

1861-1865 

18C6-1870 

1871-1S75 

H«02,S75 

4,873.044 

4,061.858 

6,779,297 

1^694,772 

13,579,737 

80,844,187 

51, 311, 851 

35,434,754 

85,560.083 

18.478,083 
9,619,078 
9,488,988 
10,341,108 
88,446,477 
88,836.313 
40,609,879 
73,680,959 
65,868,657 
107.288,367 

•87,801,516 
43,^.618 
67,318,345 
54,678.009 
63,915.365 
105^847.093 
156, 514. 8n 
17,017.960 
809.<50,810 
806,818,938 

13.126,501 
3.490,600 
4,008,768 
3,666.831 

6,049,757 
13.270,881 
11,069,359 
16, 405, 155 
88,730,065 

16,668.375 
7.569,751 
10,488.489 
10,439,530 
9,799.088 
15,438.588 
26,531,647 
84,171.187 
34,990.511 
40,376,374 

$50,671,390 
69.049^079 
95,88aS70 
86,094.156 
U8, 933. 838 
167, 151,  457 
856,770,865 
186,391,316 
361,873,887 
464,713,887 

The  advance  has  been  remarkable,  progress  without  a  faltering  step, 
except  in  the  period  following  the  great  financial  depression  which  re- 
sulted from  the  great  monetary  crash  of  1837,  when  the  exports  of  cotton 
greatly  declined.  The  average  for  the  last  of  these  ten  pmods  is  nearly 
ten  times  that  of  the  first. 

The  rapid  increase  of  our  foreign  trade  illustrates  strikingly  the  prog- 
ress of  population  and  industry.  Diagram  10  represents  tiie  course  ot 
exports  and  imports,  by  decades,  from  1790  to  the  present  time. 
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Imports  and  Exports  of  the  United  States  in  decades  from  1700. 

SCAUl:  •900,000,000  per  ^  inch. 

ITMtoUOO.      I800-ia        1810-2a        1820-3a        183(Ma        IMO-Sa        1830-OOl        1800-70.        1870-77. 
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Bkit9mmUof  ikeexforUof  agrioultural  produotiof  the  UnUed  States,  wUh  their  immediaU 
mamnfaotwreB,  far  the  twoAsoal  yeare  endUfi^  June  30, 1877,  compiled  from  <A#  Treaewr^ 
Seport  of  Ckmmeroe  and  NavigaUon. 


AbIbuU%  liTliist 
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Horntdeatda :..do.... 

HortM do.— 

HnlM do... 

Sheep do.— 

All  <fther,  end  ftmrle 


Bone-black, iTory-Uaok,  ito^....poiind«, 

Bones  end  bone  dost .• owt.. 

Gandles pounds.. 

Fan  end  for-sklns 

Ohie. ......... M.... ...pounds.. 

Hsir— 

TTttmsnnlSAOtared 

Msnnfaotores  of 

Hides  snd  skins  other  than  fors 

Sorts  not  speoifled pounds.. 

Korooooand  other  fine 

Boots  and  shoes poirs.. 

Saddlery  and  harness 
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Lard gallons.. 

Other  animal do. 
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Beef,  fresh do... 

Beef  salted do... 

Bntter do... 

Cheese do... 

Oondensed  milk 
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Hatton,  fresh do... 
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Ferftimed  and  toilet 

Another pounds.. 
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Wax do... 
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Baw  and  fleece do... 

CarpeU do.... 
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Total  ralne  of  animals  and  animal  matter . 

Breadstofh  and  other  preparations ; 

Barlev bushels.. 

Bread  and  biscuits pounds.. 

Com bushels.. 

Com  meal barrels.. 

OaU busheU.. 
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wheat  flour barrels.. 

Other  smaU  f^rain  and  pulse 
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Total  ralne  of  breadstuflli,  Ac  . 


Cotton  and  its  manuiSBCtares : 

Sea  Island pounds. 
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317, 781 
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49, 493, 579 

354,240 

1,466,298 

543,841 
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55,073,129 
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,439,991 


9,644,791 

1, 488, 760. 543 
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59,319,267 
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1670.043 
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924,860 

171.101 
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69,159 

929,311 
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5,798 
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1S77. 
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3,113,883 

6,016,373 

1,980,999 

548,479 

94.069 

749,300 

981,551 
19,790 

49,519,419 

4,559,533 

9,950,958 

4,494.616 

13,729,619 

123,801 

9,733 

95^569.669 

36,480 

6, 996;  414 

4,547,319 

11,549 

631,779 

7,883,616 

93,531 

696,464 

16,  sn 


140,564,066 


700,541 

631,599 

41,691,949 

1,911,159 

1,239,774 

1,822,766 

41,633 

47,256,417 

21,663,947 

904,339 

650,206 

85,349 


118,196,960 


1,084,509 
170,033,999 
2,484,131 
6,437.223 
3,213,386 


183,953,349 
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Prodaota. 


Wood  «b4  its  pfodvofts: 

Boafdi.plaBkA.ioiitt.4o UU$^, 

Latha,  palioga,  pioketa,  ^ IC.. 

ShiindeaTTTT:,,., ,„-M.. 

Boi-a(|ook8 


^Uka?  abocli^  aJaTao,  and  ] 

fiogaheads and  Mkrreld,  em^.-waber^ 

▲U  otiier  hiBtbar , 

Hye-wood ,,,..^.oorda.. 

Hop,  boop,  talacrapk,  and  otaer  polea 


Logs,  maata,  apara,  and  othar  whole  timber 
Tteber.  sawn  a«4  hewn.  . .   <    - 


^pQimda. 


^.o^^feei. 

▲U  other  timber ,.,„., 

flMehoId  fofmltua ,..,..««, 

wooden  ware,,, 

▲U  other  manaMtaies 
Aahea.  pot  and  pearl..., 

Bark  for  tanning 

Baain  and  inrpeatlna «,,..b«nreU.. 

MHta of  tvpaatiiaa  .,..,. «««..iiAma.. 
aliruidpitoh ,,,«,SiiiTeU.. 

T«|al  Talna  ef  w«ed,  ito . 

maeaUaneoaat 

Brooma.  bniaha%  Ap ,.,,, 

Qjraage,  ropea,  twtnea  of  att  kMa.  .lbs. 

Olher  gree^,  it^er  diied  ..,•.,..-, 
7reserred]|i^tM«rQlh«rwU» 


Somp,ui 


,,.  np.  nnmaafifMaiod , cwt. 

Cables  and  ooi^^aga  ...,...,.,..  ^^..Qwt. 

AU  other  maanla^Mwaa 

Cutipa ..--., « poonda, 

tihi«ef«,  alQDholie,  eider,  and  ha«^ 
Ale  and  porter-* 

In  hottlea „.....dosen. 

Inoasks ....«.«,«.,.gallons. 

Spirits  dia|UMit«m^         •^ 

Grain ,.„.,faUona. 

Holaaaea ^ do..^ 

Othey  wataiiala  .,.,.«.^^..do... 

Wine » do... 

OQ^cake ^.,««..poanda. 


eoHon-feed.... 

Unseed 

Basential  or  Tolatila  . 


itton 

FUx  or  llnl . 
Another... 


.«»Q«M. 


,,hw 


tnnds. 


.poonda. 


«poands. 

Reflned , ,. do.., 

MflJanwoa ....,„««. gaUens. 

Candy  and  ooBlMtion«r7  .«., 

I^ahacoo— 

Leaf .,,,....,^.. .,.«.,«. .pounds. 

Cigars M. 

*ff^ v-v- ,..pw»da. 

Other  qianniMtiuea ^ 

Vegetablea,  fta— 

Oniona....^,.....,...«.,«,.,hnaheLi, 
<}kleai 


AMotha^ 
TtM  T«hia  af  miaoaUanaow  sradnota- ^ 


i87e. 


1877. 


Qnaati^. 


399.4(0 
5.675 
33, 63a 


158,938 


3.039 


Jtt,  706,414 


1,909,861 


884. 3M 
•i  17%  984 

iitisa 


%186,594 

715,848 
177.898 


8S^684 

i;588 

878 

1^300 


8.19t.S89 


7,045 
99.310 

138^381 

1.088,133 

364 

31,915 

887.119,808 

981.854 
38,331 


((.164.548 


I.i85.553 

39,71^ 

51.84Q.977 

4.488^413 


1^^310,968 
•  70V 
10,551 


61,816 
"ii;*396' 


Valna. 


$3^888.703 

16,501 

130,847 

185,796 

4,333,393 

349.456 

331,798 

9,039 

476, 3t3 

616, 197 

8,483.35 

136, 5» 

1.8H985 

343,888 

1,885,688 

75,597 

998.376 

8,l8e,«>3 

U.  879. 888 

184,847 


91,830^486 


198.914 
991.090 

67,915 
931.784 
910,177 
307,483 
646,964 
13i017 
8,818 
147,008 
737.043 
1.384,581 


13,007 
39.657 

83,886 

457,358 

766 

38.483 

6,774,585 

146.135 

38.710 

348.970 

89,805 

357 

1,348,758 

534,956 

3,384 

9,553,587 

1.158,585 

93,945 

9^737,383 

98^487 

4,793 

9^884,985 

54,015 
19,086 
4»,443 
193,379 
6,198 


46,079.567 


Quantity. 


381.538 

4.993 
38,337 


136,794 


3.0^ 
'iO!.'i4Q|,*999 


991,845 


805,998 

8. 843k  638 

73.189 


9;  185^441 

14,318.059 
1,14^889 


440,406 
7.457 
1,467 
13,073 


9,587,339 


3r7.876 
158, 9n 

1.006^741 

847,331 

4,834 

99,839 

979,876^879 


10,308.984 
9 


9,088.903 

85, 8w 
54,315,349 
3,157,938 


989;  988, 496 
1,150 
9^533 


89^988 


589,650 
'"94,873 


Value. 


15^434.998 

16.800 

19^^689 

389^901 

3^848^739 

9B5k911 

848^418 

9^518 

419,331 

481^899 

^19i419 

881658 

1,781^419 

388.838 

1,9T9.«» 

81^909 

67,998 

•    1^408,018 

|B;9l8iM8 

160,418 


9B.4SS.98I 


179,608 
341.808 

898,999 
986,119 
494,497 
763,344 
563.368 
130,393 
13,183 
175,758 
719,809 
9.306.537 

51,677 
43,488 

4P.174 

985,979 

10,174 

68.977 

4.818.933 

8«^948 

43.435 

44%05T 

130,869 

9,498.460 
489. 3M 

8.618 
9|18%139 

3i^m531 

38.161 

1,968 

3.919^389 

4%  881 

481983 

938.187 

116.518 

8,641 


08. 8881 719 
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BBCAPITin«ATION. 


ftidiflU. 

un. 

im. 

vm. 

tarn. 

jlnfrniiTi ftp^Y ftnt*F*tA inattfr .......      ..  .  .. 

$47,010,318 
79,519,387 

821,885,845 
15,880,089 
33,060.081 

$77,060,849 
85.133^583 

188,988.985 
U  485,068 
40.139.896 

199,806,599 
98,768,891 

830,190,597 
85.854,120 

37,9(»1,458 

$99,697,669 
101.223, 939 
214. 319, 420 
8T  tr79,300 

Breftd«U4k  4lco ^. 

Cotton.  Ao 

W«od:4be , 

45,480,686 

TMUserlouttanlttiBortt 

397,805,054 
968,518.651 

406.169.661 
849.219,718 

493, 515, 663 
649,138,563 

548,314,934 
683,0139  06i 

tSieS^S^.!^!!?.;;::;:::::::. 

"P^ff  ^H^nti  *>f  igrifflnltponl  mttflT 

70 

74 

,a 

79 

ProdQoti. 

• 

19T9. 

10T6. 

18TT. 

1104.314.968 

ia4mioQi 

194.T10.S07 
89^  875,814 
4flk«H411 

$113,941,909 

13X31^471 

atW.389,94$ 

81.620,486 

4e,«(W^W 

^ia;iSL965 

183. 89a.  8a 
83,^8,966 

^S?^.,^::::^*;;:,^:::::::::;::::::::^ 

• 

5«.6iai71» 

TsiilaaJleiiltmlaaiMfte... 

478^673.816 
643.  OHW 

313^89$t«W 

644, 89^40$ 

3M,  019^  969 

Total nporta 

€W^li7,3M 

91 

» 

76 

The  Tfthie  of  a^ooltaral  exports,  as  dajssifled  abore,  thus  inereased 
yearly  from  1871  to  1874,  when  a  decline  of  aboat  $70,000,000  fbllowed, 
which  subsequent  ad vanees  have  not  yet  overoMne.  Of  tne  several  classes, 
only  thatof  animals  andanimal  matter  increased  its  aggregate  in  1875,  from 
$9^,097,609  to  $104,314^988.  The  cotton  crop  of  1874  was  not  so  large 
aa  its  predecessor,  causing  a  reduction  of  nearly  $20,000,000  in  the  ex- 
ports of  the  fiscal  year  1875«  The  principal  redaction,  however,  was  in 
wheat  and  flour,  amounting  to  nearly  $50,000,000,  arising  from  diminu- 
tion both  of  price  and  quantity;  an  instance  in  which  large  exports  fail 
to  ^Uow  hurge  crqps,  showing  our  dependence  up(m  European  crc^  fedhire* 
ft*  pro8peri%. 

In  the  past  two  years  the  e^orts  of  breadstuff's  have  been  heavy,  but 
not  equal  lo  those  of  1874.  The  wheat  exports  of  recent  years^  countiBf 
^e  wheat  in  flour,  have  been  as  Ibllows : 


TotTv 

Bathelt. 

Vftlae. 

t 

law  ......,..,„..,, , ,,„, ,..,.. ,.,-..,. 

58.574.111 
38,995.755 
52,014,715 
91,510,398 
72,918.817 
74.750.688 
57, 149,940 

$69,236,608 
56.870.744 
70,833.918 

13^619,553 
83.380.333 
98.816.369 
68.980.364 

H  31 

i6n8 , , ..,„„, „,. 

1  4& 

1873 , 

1  36 

1874 

1  43 

vm 

I6W ,..„ , , ,. 

tin , ..,,,*„„ , 

1  14 
IM 

1  8i 

Tot^ ,„,, 

439.908,487 

578.677.889 

13$ 

AToraf*.,..., • —.*^,, .,. 

6^844.061 

61.811,187 

19$ 

The  fluQtimtion  and  oncertaiuty  of  quantities  and  prices  of  exported 
wheat  are  exhibited  strikingly  by  these  figures.  The  extraordinary  ex- 
portation of  1874  commanded  the  highest  rate  per  bushel  ($1,42),  with 
the  single  exception  of  that  of  1872.  when  less  than  half  the  quanti^  only 
realiaed  three  eenti  more  per  buahei  ItiapoaaiUethataainaUcrq[>>with 
a  imaU  te«i^  demand)  may  realiMooJy  alow  iHii^     ia  1877,  whw  tha 
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price  waq  lowest  (with  one  exception)  in  a  period  of  seven  years,  and  the 
crop  was  less  than  an  average  one,  and  the  export  about  six  million 
bushels  less  than  the  average  exportation  for  that  period. 

The  upland  cotton  export  has  increased  in  quantity,  since  1874,  and 
diminished  in  aggregate  value  as  follows: 


Year 

PODIMU. 

▼alM. 

1874 

1,858,175,779 
1,255, 97S,78S 
1, 488, 760,543 
1,441,974,406 

fa09, 109.458 
189,009.859 

1875 

1876..- 

191,717,459 
170.033,998 

1877 

Diagram  11  gives  a  comparison  of  exports  of  animal  products  and  cot- 
ton, showing  t£at  for  four  years  past  the  former  exceeds  the  latter  by 
nearly  one-fourth. 

Salted  beef  and  pork,  including  bacon  and  hams,  increased  over 
150,000,000  pounds  in  quantity,  and  over  10*000,000  in  value.  Lard 
increased  66,335,394  pounds  in  quantity,  and  $3,133,180  in  value.  The 
exi)orts  of  butter  quadrupled  in  quantity  and  value,  and  those  of  cheese 
increased  10  per  cent  Tallow  increased  nearly  20,000,000  pounda  in 
quantity,  and  $1,149^338  in  value. 

For  tiiie  first  time  m  the  annuaJ  report  of  Commerce  and  Navigation,  a 
separate  enumeration  of  fresh  beef  has  been  made. 

The  following  table  is  furnished  by  Dr.  "toung.  Chief  of  Bureau  of 
Statistics  of  the  Treasury: 

ExporU  of  fresh  herfly  oouniriet. 


MaitL 


Ta  SaglAS^, 


PoQad^      DoLlut. 


T«  ScotUad. 


F^tuidj.      Dollars. 


Total  aporta. 


Poondi.      Dollan. 


1875^ 

October 

Norember , 

Deoamber. 

1878. 

January , 

February 

Harob 

AprU 

May 

June 

July , 

▲ngnat 

September 

October 

Norember .......... 

Peoember 

1877. 

January  7. , 

February ........... 

Harob 

April 

May 

June 

July 

Aufpist 

September 

'October 

*NoTember 


38,000 
36,000 
134,000 


182,000 

S89.000 

303,000 

1,856,000 

912,000 

940,000 

645,200 

1, 037. 000 

1,838,550 

2,202,685 

3.598,980 

3,304,480 

S,3li,450 
4, 410, 610 
5,099.055 
6,921,750 
5, 748. 700 
2. 727,  460 
2,644,369 
1. 392, 041 
2,643,939 
3.117,723 
1,489,000 


2,800 
2,800 
10,700 


12,700 
24.000 
24,300 
106,400 
69,400 
72,000 
44,500 
101. 811 
154,275 
185,088 
331,402 
286,055 


836,430 
371,557 
495,585 
«45, 513 
563.505 
269.058 
267.015 
203,  711 
271,786 
288,946 
133.425 


100,000 
200,000 
525,000 
328,000 
613,000 
517,000 
595,000 
410,000 


260,000 

543,000 

1,608,800 

1. 490, 750 

1,517,500 

896,000 

475,000 

528,400 

509,400 

530.000 

600,000 


8,000 
16,000 
56,750 
33,000 
63,730 
53^950 
60,000 
39,850 


S9,000 
4LI.00O 

ir-j,  r>oo 

L::v  400 
80 

m 
roo 

167 


»95 


36,000 
36,000 
134,000 


162,000 
292,000 
302,000 
1,256,000 
1,012,000 
1,140,000 
1, 170, 200 
1,365,000 
2,451,550 
2,719,685 
4,193,980 
3,774,480 


8.578,450 
4,953,610 
6, 707, 855 
8,412,500 
7,266.200 
3,623,480 
3, 119, 369 
1,920,441 
3, 153, 339 
3,694.373 
2,081,400 


8,808 

8.800 
10, 7W 


18,708 

84.000 

84,300 

106,400 

77,400 

88,000 

101,850 

134, 8U 

818,006 

839,038 

391,408 

385,909 


855,430 
421, 457 
590,085 
830.997 
696,905 
357,230 
315,215 
186,411 
322,253 
347,769 
193,418 


•In  October,  1877,  46,650  pounds,  worth  |4,835,  and  in  NoTcmber,  1877,  92.400  pounds,  worth  |7,398 
were  shipped  to  FraJQoe. 

The  exportation  of  cheese  is  an  enterprise  of  recent  growth,  which  has 
become  a  matter  of  national  importance.  Diagram  12  represents  its 
fluctuations,  the  rapidity  of  its  increase,  and  its  present  m^ 
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DISTEEBUnOlif  OF  OUE  AGMOULTUBAL  PEODUOTS. 

ANI1IAI.S  AND  AmuAi.  MATTEB. — The  distribntion  of  faxm-animaUl 
is  shown  by  the  following  table : 


3 


I 

I 


^ 

s 


I 


1 

r 


I 


Cftttl«. 


8h«ep... 
▲U  others 


[nnmber  . 
!  Taloe... 

niunb«ar  . 

▼ahie.... 

number  . 

taIiia 

niunber  . 

taIoa — 

nomlMar  . 
.  TAloe.... 
■ndfowla, 


5»091 
1546;  8» 


151 

$42,455 

37 

$5,560 

2,767 

$38,878 

$S74 


1S,«40 
$389, 38» 

$695, 15M 

484 

$80,708 

35 

$S,510 

10,513 

$31,160 


SO.  134 

$587,651 

363 

$1,349 

528 

$88,30!J 

3,817 

$411,845 

2,305 

$28, 148  $144; 


8,800 
$87,053 

348 

$1,998 

603 

$13,764 

134 

$8,939 

161. 549 

906 


3        881 
$500l$30^500 

501 
$657 

33 


204 

$41,839 

438 

$55,600 

1,288 

$8,637 


$1,684        $3,649 


$9,086     $3,874 


Totil  Tihie. 


$617, 986  $1,190, 586 


$1.115, 150  $800, 638 


42 

$9,858 

4 

$150 


$5, 000  $16, 600 


531 
$10,930 

$15 


50,000 

$1,592,880 

65.107 

$699,180 

2,025 

$388,674 

3.441 

$478,434 

178,958 

$230,660 

$17,983 


50,000 

$1,503,080 

65,107 

$699,180 

2,048 

$301,134 

3,441 

$478,434 

179,017 

$334,480 

$18,895 


$110, 407  $35^  500  $37, 543 


$3,307,46013,385,803 


Hog  products,  embntcing  hams  and  bacon,  lard  and  pork,  and  lard-oil, 
amount  to  nearly  60  per  icent  of  our  exports  of  animal  matter.  The 
following  table  shows  the  amoonts  taken  by  the  leading  export  countries : 


ProdueU. 


g 


I 

n 

r 


I 

•3 
I 


^- \^^. 

fork {?s!s:*. 

^^ {^ur. 

Total  Talno 


353.810.998 

$38,866,186 

74.393,603 

$8, 179. 438 

32,640,537 

$8,165,386 

193. 813 

$148,535 


33,167,836 

$3,041,530 

83,788,660 

$8,408,330 

179.500 

$14, 760 

26,677 

$88,651 


83,  Ttsn^a 

$9.^.^.1114 

58,  0>-,  151 

|6.  li:'-^. :'» 

l.ii:Hlj56 

tUT,  h70 

^COO 

$4,  C50 


35.288,747 

$3,721,119 

29.  479, 437 

$3,313,278 

833,300 

$30,230 

1,190 

$1,113 


$49, 359, 453 


H541,361 


$8,517,954 


$7,055,729 


3.638,464 

$439,655 

6, 116, 553 

1740.751 

17,090,741 

$1,540,131 

35.638 

$37,638 

''ij.754."l75 


Pzodioti. 


11 

Is 


a 
§ 

s  . 
■  53 

i 


Hum  i&d  bMon. 


cponndi. 


^ f?r^- 


Pork. 


ipoondi. 
lvalue... 

i-^-i ^^r.: 


13,443,531 
$1, 437, 141 
88,006,768 
$8,955,468 
88,666.851 
$8,037,585 
16,497 
$16, 076 


Total  Talne., 


$6,436,864 


696.153 

$90,149 

13.836.903 

$1,671,735 

3,786,263 

$331,605 

59,140 

$53,903 


181,609 

$19, 119 

71,634 

^854 

in.  100 

$10,517 


$8,147,398 


449,875,831 

$48, 801, 803 

23?,  904, 311 

$25,440,368 

69,077,657 

$6,243,474 

337,939 

$374,565 


460,057,140 

$49,513,418 

834,741,833 

$35,568,665 

69. 671, 694 

$6,296,414 

347,305 

$881,551 


$38,490 


$80,850,810 


$81,653,048 


Oattle  products,  including  candles,  glue,  hides,  leather  and  its  manu- 
factures, neat's-foot  oil,  bee^  butter,  cheese,  condensed  milk,  and  tallow, 
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embiaee  oror  Si  per  o»t  in  vmlae  of  Uttt  exports  of  aaitnal  matter. 
Their  distribution  to  the  leading  export  countries  is  illustrated  by  the 
following  table: 


Prodveu. 


I 


f**^^- I^SS?'.: 

wtb-f IrJSS": 

»•«« {?SSSf.; 

Phtui              .  .  {poaM«. 

'■-        {.vala«... 

OtBdMUd  Bilk T»llM... 

T-1.W {^^.: 

oy^ \^t: 

■UW T«IU«... 

K«»w.M,u fejii-': 

*"*•  {  ralcM... 

C  poondt . 

{▼*»«•-. 

ICoraooo... .»..«..••...*>.»•  kkxTiUoe. .. 
liaaoiJBOtBTet of  leotktr  ..' TOlae... 


4ft  ■ 

Its 

lit 
104 

I 


ll 


'90 

.11 

TT 
65 
7« 

.r,4 
CO 
&)4 
'8T 
IBl 

ni 

1 192 

168 

#4,875 
15, 901,  5:>9 

$115, 148 


ToUl  valme  to  Moh  eoimtry |33, 851, 533 


226.  WT 

12, «» 
»1.4Ut 


1^612,610 
$1,234,260 


133^  MO 


&185.»0 

1165.085 

1.237,978 

$215^055 

30,179 

♦^ 

),67«.56T 

$308,348 

6«( 

$170 

$14ft,<74 


$4,0^ 

$16,  HO 

$1,375 

$3,445 


$1,610,858 


Prodmots. 


I 

I 


6. 120, 63» 

$1,515,996 

$11, 138 

$127,  674 


I 
11 


l,$4lV$$ft 

$77, 5M 
$8,  Oil 

It,  MB 
$1.M0 


i,»»,8$$ 

1461, 68i 

10,  SM 

$1,793 

$;w,i8i 

20 


OHO^ 

$29,580 
$20,501 


'^ 


$2, 486, 878 


$1,279,921 


4 

I 

S 


LS37,4U 
I1S6.I46 

i,48;o« 

$117,063 

45 

^^ 

tl.97$ 

Ido^iS 

$170,669 


$1,4H963 


1 

8 

I 


»*-h*f' \^^.: 

wtb-f IpS"",".*: 

»-»*' |?X^.: 

^••^ {value... 

Co&densed  milk Tftlao... 

T-i»w {rx^.i 

««. {jsr*: 

Hidoi value... 

N«tw«ot.ii {f^iSr.: 

c»«~ -{sr"*: 

^tb« {pji-^i".; 

Morocco value.. . 

If anufaotarea  of  leather value. . . 

TotAl  value  to  each  coti&t^ 


5.006,619 

$378,919 

8.862,754 

$580,515 

75ft,  m 

$107, 091 

$16, 042 

549,508 

$47,791 

20,433 

$5,055 

$8,449 

100 

$106 

892,499 

$1A1&5 

57.390 

$15,277 

$5,526 

$198,670 


1.718,110 

$133, 474 

387,444 

$103,505 

846,343 

$33,243 

$7,121 

9,  447,  744 

$326,886 

4.2G9 

$700 

30 

584.^ 
$89,249 

39.055 
$11,308 

$3,460 
$190,365 


92.580 
♦4.075 
80, 212 
$^546 
63,739 
$13,869 
$25,180 


$11,588 

15 

$16 

3.040 

$3:^6 

353,551 

$80,849 


$13,595 


4$.  910»  900 

$4,552,923 

38,007,676 

$8,933,940 

21,343,756 

$4,391,434 

107, 330, 178 

$12,691,487 

$84,263 

88,  370,  554 

$7,733,094 

81.410 

$16,005 

$2,450,932 

19,902 

$19,690 

1.468,796 

$230,144 

24.873.277 

$5, 9e0, 410 

$1,971,147 

$1,308,304 


4o,no^o$$ 

$4,558,588 

$3,960,853 

91,587,248 

H4ai616 

107.608,480 

$18,798,615 

$123,801 

91,472,803 

r,  883. 616 

157,946 

$30,679 

$3,113,883 

19,939 

$19,970 

1,616,163 

$934,408 

1M22,936 

$6,016,373 

$1,380,995 

$1. 384, 857 


$1,486,596 


$800,897 


$195,054 


$40. 617, 935 


$44,745,518 


Of  aheep  products  we  exported  349,308  [wunds  of  fi*esh  mutton,  valued 
at  $36,480,  all  of  which  went  to  Great  Britain.  This  is  an  adjunct  to  the 
great  fresh-beef  export-trade  which  has  so  suddenly  risen  to  importance. 

It  has  l^een  customary  to  stow  mutton  carcasses  in  the  spaces  of  the 
refrigerating-rooms  of  steamers  unoccupied  by  beef  qarc^gi^^    ^^ 
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BBBABSTUVPSy  &0.— The  distribation  of  our  breadstufb  to  tiie  leading 
export  countries  was  as  follows : 


Profinrt*. 


I 


i 


I 

3 


•2 

I 


Barlej. 


<  Iraahek. 
\  Talne... 

«^^ WZt 

C«ni 

C«ra»Ml 


»!• 

By*  Avar. 

W^MI.... 


[  IraaholA. . 
I  value  - . 
[  barrclfl  . . 
[ralne — 
[bnsbela.. 
[  rakie.... 
rbafthelB.. 
[niltie.... 
f  barroh.. 
(ralne..., 
tboalMk.. 
[  Taloe 


55S.068 

134;),  353 

I  55.466,435 
$33,111,856 
f,49S 
•3«,07? 
44«,50e 
$188,515 
35,380 
131,738 


▼alue. 


Flrar 

OltMr  gnOii.  Tsloe 

Ottier  prepwtliM  «f  brettdstolEB,  valve. 
»L_.  Cpoanda.. 


$76, 129, 9W 


1.383,881 
|79L,9iO 


,W7 


410 

l,13«.S« 

$1,«74,63S 

481 


464.tf90 

$274,826 

18 

$S6< 


31.203,29$ 

|$36,579,834 

918,283 

$M67,634 

$309.i.*81  I 

$3».93i  * 

5»,llJi 

$37,306 


2 

^ 


•74, «« 

$918,100 
140 

tt7,6» 


l,«e[|,869 

$8rn),584 
< 

$39 

900,067 

$1,010,682 

10,874 

l$T,900 

$11,008 


709, 216 
f00^^03 


1,830,641 

$S,173,»11 

13,658 

$69,543 
$46,714 
$15, 916 


447,377 

$267,380 

318,880 

$14,781 

9,038,881 

64,67^466 

871,890 

$008,007 

1,675,966 

$609.4')1 

118.089 

$75,893 

1,881 

$6,024 

4,348,434 

H8H534 

640,801 

$4,076,069 

64,811 
$3,837 


$1^090,181 


03,185,730 


$15,566,46$ 


11 


I 

I 

H 


Cora....... 


fbi»h«lB. 
)  v«ilae... 

I  pooadt. 
\  vmlae... 

(boBhelB. 
**""*' \  value... 

««-»»«» {^o**.: 

(bofhels. 

\  valne  .. 

1^  \  bnabela 


Sy«  floor . 


valae 

barrels 

value.. 

baahelf.. 

value  . 

barrels 

value 


VIosr - 

Otber  fnrain,  valQ^ 

Other  preparationa  of  breadatnfG^  value 

^ - \^li^: 


7.906,483 

$390,403 

597,895 

$393,486 

154,068 

0529,684 

183. 915 

$99,087 

7,722 

$4,800 

6,400 

033,717 

37,896 

$61,037 

744,005 

$5,118,846 

$434, 897 

$119,804 

06,449 

$4,016 


1^:^/J14 
^^^  [H3 

144.190 

^\\.  598 

$jr:,y80 

^  33 

I:l  «.«i 


•  6$ 

31,495 
19.563 


5.475 
$3,416 


$1,668 

38,866 

$36,694 

781,840 

OS,m440 

£18.946 

$4^344 

165,058 

$10,308 


8.706 

08.000 

170.713 

9040,  S07 

$10,538 

08,619 

40,000 

01,780 


1,M6,799 

0685,550 

10,305,446 

$553. 118 

.   60,309,880 

$40,700,093 

445,977 

01, 502, 813 

3, 044,  448 

tl,8>>5,2S7 

1, 893, 316 

01. 587,  653 

7,989 

$41,633 

30,830.348 

$45, 65a  083 

3,860.208 

$30,957,123 

i      $869,320 

$562,307 

1, 124, 783 

$69, 107 


Total  valsat. 


$7, 184,  479 


16.076.611 


L 166.  ISO 

$708,541 

11,977,680 

$631,508 

70, 860, 083 

041.631,845 

447,907 

01,511,199 

3,071,403 

$1,299,774 

3,189,338 

$1, 883, 766 

7,980 

$41,633 

40,431,624 

$47,256,417 

3,343,665 

$81,663,947 

$904,386 

$650,906 

1,427,596 

$85,340 


$075,471  0115,542,779  {$118, 126^  960 


Great  Britain  and  her  colonies  still  continue  to  take  most  of  our  sur- 
plus ;  dnrinfg  the  past  year  about  seven-eighths  of  aJL  In  some  years  it 
has  been  97  per  cent  of  wheat  products. 

The  followiQg  tables  show  the  quantities  and  vidaee  of  our  annual  ex- 
ports of  flour,  meal,  and  grain  for  the  last  fourteen  flscal  years,  compiled 
from  the  annual  reports  of  the  Treasury  Bureau  of  Statistics,  with  cal 
culations  of  average  values,  and  other  deductions:    Digitized by^^uuv i^ 
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Propi>rUon»  of  diffennt  gr^^mt  in  $ttek  mummI  <i^^  tf  ihi  Uut  finirteen  fiscal  yean. 


Wheat  »Bd  fl««r. 

C«imsiid  MM* 
m«»i- 

BjaaadfyA-floor. 

0*t«. 

Barley. 

Fi8C*l 

Quantity. 

ValM. 

QuaUty. 

Tilma. 

QoAatlty. 

Yilne. 

QOMltitj. 

Value. 

Qnantity. 

Value. 

186^-64  . 

ff7.90 

91.60 

10.91 

C34 

9.40 

0L96 

0.65 

6.37 

0.14 

0.13 

1H64-Tr> 

84.77 

89.10 

13.33 

9.79 

.48 

.81 

1.18 

.48 

.16 

.21 

ll?t).VC6 

50.45 
42.55 
«6.63 

66.27 
54.01 
75.92 

44.25 

53.92 
31.45 

30.81 
43.49 
22.51 

L48 
.74 
tS7 

LIO 
.65 
1.39 

a  81 

477 
.31 

1.77 
1.23 
.16 

186C-'«7  . 

18l)7-'68  . 

.02 

.01 

1868-'69 

76.92 

82.88 

21.45 

16.83 

.22 

.20 

1.25 

.60 

.15 

.12 

l869-'70 

95.^1 

96.25 

3.78 

3.00 

.36 

.30 

.21 

.11 

.45 

.24 

I870-'71  . 

ttSL33 

88.75 

16.73 

10.78 

.13 

.11 

.23 

.10 

.53 

.30 

l871-'72 

51.37 

08.50 

47.07 

30.35 

L09 

.75 

.24 

.16 

.11 

.08 

ld72-'73 

55.35 

72.84 

42.73 

25.98 

.65 

.53 

.76 

.30 

.51 

.35 

187:i-'74  . 

70.13 

8i.no 

87.49 

16.48 

1.42 

I.2JJ 

.62 

.24 

.24 

.16 

1874-75  . 

70.25 

75. 9« 

2a  90 

23.47 

.W 

.23 

.38 

.26 

.09 

.05 

1875-'76  . 

58.31 

71.93 

39.76 

26.86 

.45 

.43 

L14 

.45 

.20 

.16 

187&.'T7. 

41.92 

59.48 

53.81 

37.34 

1.63 

1.61 

2.25 

1.06 

.87 

.61 

Taking  corn  and  meaJ  together  the  exportation  of  1877  was  seven  times 
as  much  as  the  average  for  the  fifty-two  years  which  comprise  nearly  all 
our  foreign  shipments  of  com,  and  nearly  one-seventh  of  the  whole 
volume. 

BnshelB. 

Total  exports  for  fifty-two  years. 626,883,953 

A  verage  export  per  annum 10, 132, 383 

Exports  of  1877 ..•     72,652,611 

The  price  of  the  last  export  was  less  than  the  average  price  for  fifty- 
two  years :  59.3  cents  against  73.5  cents. 

Cotton  and  its  manupaoturbs.— The  following  table  shows  the  dis- 
tribution of  cotton  and  its  manufactures  to  the  leamng  export  countries : 


TnUm. 


i 


1 


I 


I 
II 


8 


J5- 

•s 

:3 


ibKlM.. 
pounds 
▼aloe., 
(bales.. 

other <  pounds 

(value  . 

cou^  tpoi, \y;s^-: 

V«>oU^lfooi, {y«^:; 

Othor  manufactures value.. 

Total  values 

C  bales . . 
Baw  material <  pounds 

C  value.. 
Manuilactares '..value.. 


8,97S 

3.107,016 

I07S.66S 

3.195.024 

1.017,858,420 

1120,  IH  746 

3!»7.a79 

1^,914 

18, 017, 950 

$1, 091 231 

$}2S.01] 


891 

287,708 

$108,846 

447,096 

218,801  053 

#25,341,993 


1443 


165,781 

77,603.283 

#9,061.890 

390.553 

130,  H41 

2,617,014 

6227.103 

$4,510 


62.162 

29, 154, 474 

$3,465,660 

J,  330 

$356 

91,614 

$3,406 

$8,843 


$123. 139,  S65 


2.203.996 

1.020.  .165,  436 

$121, 130, 409 

$2,008,156 


$25  451,21^ 


$9,324,353 


$3,478,265 


11,614 
S.  508, 304 
$797,229 
1.901.501 
$100,713 
3.539,359 
$496,688 
$2,753,897 


$4,078,536 


447,987 

219, 08a  861 

$23,450,839 

$443 


165.781 

77,605.2^ 

$9, 061, 899 

$262,454 


62.162 

J»,  15i  474 

$3,465,660 

$12,605 


11,614 

6,508,304 

$797,228 

$3,281,898 
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Prodtiotf. 


li 


k 


SeslaUnd <potmds. 


Otbe* ..^ {pormda.. 

(▼aloe 

coior^igoodi I^SS;::; 

tJncatewdgood* {^SS:": 

other  manxiiSMtaiM value.... 

Total  Tidvee 


1464,994 

fi.  782. 661. 

1265,  ei5 

•74,334 


♦§,835 

3. 96D,  81S 

1462,909 

15,438^327 

|1«361,615 

91,428,069 

11,79^975 

197, 716 


903,000 

•n,128 

15,099.099 

11,208.719 

113,604 


9,863 

3,394,7^4 

$1,084,509 

2. 890. 519 

1,352,297,346 

$159. 284, 428 

26,940,944 

|2.835,4ni 

63,505,525 

$5  478.930 

$3,078,458 


9,868 

3.394.794 
$1,084,509 

3,110.609 

1.441,974.40$ 

$170, 023, 999 

29.601.304 

2, 484. 131 
76, 769, 147 
$6,437,323 
$3,213.38$ 


$805,073 


$3, 845. 208 


$lt9a0;444 


$171,161,816 


$183,253,948 


i  bales., 
potukds. 


Mamlkctnref.. 


(▼aloe, 
.taloe. 


$805,073 


8L835 

8^969,819 

$462,909 

$3.18^306 


$1,«S9,444 


2,900,375 

1, 353, 602. 170 

$160,368,937 

$10,791,799 


3, 120, 479 

1,  443, 369, 130 

$171,118,508 

$12, 134, 740 


«iJltoMtoiea. 

Wood  and  its  pkoducts.— This  class  of  exports  aggregated  $23,- 
422,966,  of  which  the  United  Kingdom  received  $9,220,006;  the  West 
Indies, $4,896,841 5  British  America, $2,914,877 j  South  Americaj$l,855,- 
338;  Germany,  $1,214,020;  Spain  and  Portugal,  $1,112,666:  Belgium 
and  Netheriauds.  $789,634:  Fi-ance,  $668,846;  Italy,  $260,832;  China^ 
Japan,  and  East  Indies,  $167,935;  Swieden,  Korway,  and  Denmark, 
$88J272. 

SIiscELLANEOUS.— The  foUowing  table  shows  the  distribution  of  our 
leading  miscellaneous  exports: 


Pvodnett* 


I 


as 


a 
I 


Pniiti ., 

Hemp  aad  lis  prodacU. . 

Hopi 


Spirltf 

Ott-caltt 

Oil,  toiUm-seed  . 
Seed,  cotton..^.. 

SUrch 

Sneaf.  Mflfied  . . 
Mfdaaaea 


Toltaccoi  leaf 

Tobacco  Tnannfftctores. . 
Potatoes 


GlttstDf:  ...*« 

Total  talnei. , 


...▼aloe.... 
do.-... 

c  pounds.. 
• )  value... 

(gallons.. 
*  \  value . . . 

?  poands . 

[valtio... 

[iraUons .. 

[value,.. 

Cpotmds.. 

\  valno... 

( pounds .. 

i  valae ... 

( pounds  .>. 

>  valao... 

s  gallons .. 
* )  value... 

(pounds.. 
• }  valne... 
...yalne.... 

f  bn«hds.. 
'\  valne... 

(pounds, 
"l  value.. - 


$1.S90.  M8 

$498,031 

7,575.099 

$1,719,909 

96f:  '0  s.  376 
$4. 7  Ik  Ml 

lu:.T63 

l(^  X»y.  m 

|!:*n  002 

:'t:4.  181 

-■  '■■  m 

S  574 

$: 


r  .187 

$H^*7$ 
t>^,  199 
$t43,  183 

*^T,  mo 

1 7. 715 

I^.T71 

180 

m 
$a.fl«i 


$5fl7,77« 

$308,417 

745 

•1,413 


$94.93B 

S96,745 

$78,519 

56 

$85 


138,715 
$67,7S8 


$499,664 

$11,410 
14,651 

$30,344 
69,056 
$1,180 
2,990 
$2,300 


s 


I 


869 

563 

.949 

2lr,259 
S78 
^•795 

$lni:3 


71 

-^•31 

28,4W»,442 

$8,491,421 

$5,629 

3,019 

$3,460 


J'  7.599 

t!r:i.ff79 

■-     500 

fJ  250 

v  I.  m 

.  ;-''^',  B88 
,  fi:i7  249 
H-^008 


2,303,586 
$74, 151 


33,838,763 

$2, 4«0, 693 

$182,129 


335.214 

$23.T51 

18, 600. 895 

$1,971,816 

868.118 

$870,090 

8.416,188 

$1.0tS.478 

$140,189 

15,588 

$101  $80 


f22;2t6,t09 


^849,560 


$8,414,847 


$3,138,572 


$3,97^726 


Digitized  by  VjUUV  IC 


196 


REPOBT  OF  THE  COMMISSIONER   OF  AOBICDLTUBZi. 


rrodnou. 


8 


|3 
Si 

•31 


3=3 


1^ 

Q 

H 


3 


Fruits 

Hemp  and  its  products. 

Hops 

Spirits 

OU-«ake 

Oil,  ootton-seed 

SMd,ootton , 

Starch 

Sugsr,  refined 

liolsssas , 


Tobeeoo,  leaf 

Tebaeoo  msnnfactnres . 
Petatoea 


Ginsenc 

Total  Tslnes. . 


...Tolue 

do 

C  pounds.. 
'I  value.... 

<  gallons.. 
* }  value 

<  pounds.. 
">  valae.... 

C  sallons . . 

*  I  value.... 

<  pounds . . 
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^pounds.. 
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$72,910  I 
$78,604  < 

$2,658  I 
2,706 

4,40S,99d  , 

$93,125  ! 

42  ' 

$281 


$85,645 

$73,470 

27,535 

$6,018 

383,055 

$201,128 

16,205 

$360 

420 

$217 


$41,360 


4,892 

$1,308 

5.096 

$16,690 

6,720 

$109 


303,694  I 
$19,938 
1.835,987 
$214,499 
105 
$33 
3, 053, 995 
$451, 915 
$209,317  j 
397,326  ! 
$444,281 


1, 870, 484 

$78,581 

7,076,249 

$779,836 

4,978 

$1,539 

2,566,993 

$368,907 

$270,172 

45,001 

$39,186 


46,629 
$1,735 
69,767 
$7,790 
389 
$558 


$45,591 

53,465 

$27,684 

363,926 

$460,670 


$2,604,190 

$825,749 

9,405,110 

$2,272,897 

*773.886 

$395,504 

273,621,142 

$4. 817, 195 

t449, 791 

$224, 817 

10,309,294 

$130, 062 

0,529,768 

$424,858 

54,225,952 

$6,130,680 

3,223,971 

$846,837 

;520,431,832 

$22,610,694 

$2,199,287 

514, 970 

$525, 4H6 

437,406 

$562,268 


'63,155 

07,741 

i87,675 

06,537 

99,151 

89,327 

70,940 

18,923 

05,429 

:  42;  248 

^994 

:■  30,068 

01,416 

62,834 

67,713 

98,139 

28,877 

49, 8r 

288,386,4-26 

$28,825,521 

$3,194,693 

529,650 

$533,187 

440,406 

$568,86$ 


I 


1 


4 


$1,585,295     $1,905,059 


$603,489  $44,660,504     $53,576,919 


*  Over  a  third  of  our  export  of  spirits— 623,375  gallons,  valued  at  $276,736— went  to  the  Snropeam 
settlement  in  Afrioa. 

tThe  countries  named  in  the  above  table  consume  but  a  amall  portion  of  ouv  surplus  cotton-eeed  oiL 
Italy  found  a  market  for  878,949  fsallons,  valued  at  $438,028;  Spain,  860,743  gallons,  valued  at  $UD,906; 
Gibraltar,  191, 039  gaUons,  worth  $55,497. 

t  Italy  took  33,884,379  pounds  of  leaf  tobacco,  valued  at  $3,734,030;  Spain,  15.231,488  pounds,  valued 
at  $866,650. 

PEICES  OF  FAEM  PEODUCTS. 


THE  COXJBSB  OF  PRICES  DUElNa  TEN  YEAKS. 

During  the  past  ten  years  the  tendency  of  prices  has  been  downward, 
modified  by  the  exigencies  of  supply  and  demand,  the  abundance  or 
scarcity  of  the  crop.  In  the  case  of  com,  the  export  demand  is  not  suffi- 
cient to  affect  prices  materially.  The  high  prices  of  wheat  in  1867  have 
never  since  been  obtained,  yet  there  have  been  great  fluctuations  since, 
due  largely  to  the  ruling  rates  in  Great  Britain,  3ie  principal  market  for 
our  surplus.  The  prices  of  oats  have  followed  those  of  corn,  both  being 
used  mainly  for  feeding  animals,  each  convenient  for  supplying  any 
scarcity  of  the  other.  Fluctuations  are  less  in  barley,  and  still  less  in 
buckwheat.  The  potato  crop  is  less  affected  in  price  by  the  devastations 
of  the  beetie  than  in  former  years.  The  enormous  crop  of  1875  reduced 
the  average  price  almost  one-half— to  38.9. 

The  order  of  prominence  in  prices  of  cereals  is  well  sustained  amid  all 
the  fluctuations  of  varying  supply,  wheat,  of  course,  occupying  the  high- 
est position,  and  barley  and  rye  following  next  in  oi-der.  Com  and  oats, 
large  crops  used  mainly  as  feeding  material,  though  a  considerable  por- 
tion of  the  former  enters  into  the  production  of  various  forms  of  food  for 
man,  occupy  a  lower  plane  in  value,  com  maintaining  a  higher  posi- 
tion under  all  the  circumstances  attending  these  crops  in  recent  years. 
Diagram  4  indicates  the  striking  parallel  in  the  course  of  prices  of  these 
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two  crops.    The  average  prices  of  wheat  in  home  ikiarkets  for  the  past 
ten  years  are  as  follows : 


Tean. 

WhMt 

Bari^. 

Bye. 

Con. 

Oato. 

IW8 

$1  43.4 
94.1 

1130.1 
81  6 

1127.4 
97  1 

CIO  62.8 
75.3 
54.9 
48.2-4- 
39.8  -f 
48.     - 
GI.7  — 

10  55.8 
47  6 

1809 

1870 

i04.aH 

1  2&8- 
1  24.0- 
1  15.0- 
94.4  - 
100.0- 
103.7- 

- 

84.5- 
80.6- 
73.8- 
91.5- 
92.1  ^ 
81.1  ^ 

ce.4- 

- 

81.5  H 
79.0  - 
70.3- 
76.2- 
85.8- 
76.9  - 
C6.9- 

- 

4X3 -f 
40.1-- 
33.6-- 
37.4-- 
fia.0-- 
36.5-- 
35.1-- 

1871 

1872 

1873 

1874 

1875 

42.0- 
37.0- 
35.8  H 

- 

1876 

1877 



WEIGHTS  PER  BUSHEL  Df  THE  SEVERAL  STATES. 

Li  the  annual  report  of  this  department  for  1871  will  be  found  a  digest 
of  the  laws  of  the  several  States  regulating  the  number  of  pounds  per 
bushel  of  different  kinds  of  farm  products.  A  circular  was  addressed  to 
the  secretaries  of  the  several  States,  requesting  to  be  informed  of  any 
changes  in  the  standards  existing  in  1871.  A  table  below  gives  an  ab- 
stract of  these  returns,  showing  a  few  changes  since  the  publication  of 
our  previous  investigation.  In  some  cases  the  return  stated  that  the 
State  had  adopted  no  legal  standard,  and  that  the  standard  established 
by  Congress  was  the  only  one  recognized.  A  careful  inquiiy  Cails  to 
show  that  Congress  has  ever  established  a  general  standaiKL.  but  in  one 
or  two  instances  has  designated,  for  special  purposes,  a  standard  weight 
per  bushel  for  a  few  articles.  For  instance,  the  customs-revenue  ofScers, 
in  fixing  the  amount  of  duties  upon  imported  grain,  are  directed  to  allow 
CO  pounds  per  bushel  for  wheat,  56  for  com  and  rye,  48  for  barley,  32  for 
oats,  60  for  pease,  and  42  for  buckwheat.  (See  Revised  Statutes,  sec  2919.) 
Again,  the  Commissioner  of  Internal  Revenue  is  directed,  in  assessing 
tax  upon  distilled  liquors,  to  allow  56  pounds  per  bushel  of  all  sorts  of 
grain.    (See  Revised  Statutes,  sec.  3309.) 

An  inquiry  into  the  practice  of  the  different  executive  departments  of  the 
government  showed  that  the  Navy  Department  purchased  such  products 
by  weight  exclusively.  The  Commissary-Greneral  of  the  Army,  purchases 
only  b^ms  and  potatoes,  allowing  60  pounds  per  bushel  for  both  of  these 
articles.  The  Quartermaster-Gineral,  in  purchasing  supplies  for  the 
Army,  conforms  to  the  local  customs  of  the  market  in  which  he  buys. 
The  supplies  are  issued  to  the  Army  exclusively  by  weight. 

The  Second  Comptroller,  in  revising  the  accounts  of  quartermasters 
and  commissaries,  observes  the  following  standards:  Com,  66  pounds 
per  bushel;  wheat,  60;  rye,  56;  buckwheat,  52;  barley,  48;  oats,  32; 
beans,  60;  potatoes,  60;  onions,57;  dried  peaches,  33 ;  dried  apples,  22 ; 
salt,  50;  anthracite  coal,  54;  bituminous  coal,  76;  charcoal,  22;  com  on 
the  cob,  70 :  turnips,  60 ;  carrots,  60. 

It  is  eviaent,  then,  that  the  general  government  has  fixed  no  legal 
standards  of  weights  per  bushel,  and  that  its  executive  departments  are 
compelled  to  accept  custom  and  usage  as  their  only  guides.  The  few 
changes  indicated  by  the  following  table,  compared  with  the  abstract 
^ublMied  in  the  rex>ort  of  1871,  show  a  tendency  to  greater  uniformity. 
It  is  desirable  that  some  definite  standard  be  fixed.  There  is  an  in- 
creasing disposition  to  substitute  weight  for  measure  in  ascertaining  the 
quantity  of  grain  in  commercial  trai^actions.  It  would  be  of  immense 
benefit  to  production  and  trade  in  agricultural  as  well  as  other  commod- 
ities if  the  metric  system  could  be  brought  into  general  use. 
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In  a  fenr  ixistsmccs  the  weigfate  ostabliBhad  by  law  of  agrumltural  pro- 
ducts not  enumerated  in  tiie  table  were  reported.  Apples:  In  Maine,  44 
pounds:  Vermont,  46;  Michigan,  Iowa,  and  Missomi,  48.  Beets:  In 
Maine,  Vermont,  and  Gonnecticat,  60  pounds.  Carrots :  In  Maine  and 
Vermont,  50  pounds;  Connecticut,  55.  Parsnips:  In  Connecticut,  45 
pounds.  Berries:  In  Rhode  Island,  32  pounds.  In  Iowa,  cb^ries, 
grapes,  currants,  and  gooseberries,  40  pounds ;  blackberries,  strawberries, 
and  raspberries,  32;  peaches  and  quinces,  48 1  broom -com  seed,  30.  In 
Michigan,  dried  plums,  28  pounds ;  cranberries,  40.  In  Michigan  and 
Virginia,  orchard-grass  seed,  14  pounds;  in  former,  red-top  seed,  14;  in 
latter,  12;  pea-nuts,  22;  chestnuts^  67.  In  Wisconsin,  rape-seed,  50 
pounds.  In  Indiana,  Kansas,  and  Nebraska,  hay,  2,000  pounds  per  ton. 
In  Man^land^  bran,  2^240  pounds  per  ton. 

The  following  legahzed  measures  were  also  reported :  In  Rhode  Island, 
a  cask  of  lime  is  to  contain  3Xi  gallons.  In  New  ELampshire,  a  measure 
for  charcoal  is  to  contain  2  bushels,  and  shall  not  be  less  than  20  inches 
in  dmmeter,  and  deep  enough  to  ludd  18  gallons;  milk  is  to  be  sold  by 
wine-mea$ore.  In  Pennsylvania,  the  standard  bushel  for  bituminpuis 
coal  and  for  coke  is  to  contain  2.688  cubic  inches,  even  measure;  for 
charcoal,  2,571  cubic  inches.  In  Wisconsin,  ^^tlie  half  bushel,  and  the 
parts  thereof,  shall  be  the  standard  measure  for  charcoal;  Cniita  and 
other  commodities  sold  by  heaped  measure  shall,  in  being  measured  by 
the  half  bushel  or  smaller  measures,  be  heaped  as  high  as  may  be  with- 
out 8X)ecia]  effort  or  desi^."  In  Missouri,  the  standard  bushel  for  coke 
and  charcoal  is^  to  contam  2,680  cubic  incnes ;  apple-barrels,  length,  28^ 
inches;  chines,'}  of  an  inch  at  ends;  diameter  of  head,  17|  inches;  in- 
side diamet^  at  the  center  of  the  barrel.  20^  inches.  In  Kansas,  ^^  in  the 
flale  of  ^aiooal,  firuits^  vegetables,  and  aU  other  articles  sold  by  the  heaped 
n^ea&iQxe,  1,282  cubic  mches  shall  constitute  a  half  busheL" 

DISTBIBUTIOlir  OF  PAEM  PRODUCTS. 

The  following  table  shows  the  annual  receipts  for  sev^a  cal^idu'  yeacs 
of  flour,  whea^  corm  rye,  oats,  and  barley  at  New  York,  Boston,  Port- 
lan<L  Montreal,  Philadelphia,  Baltimore,  and  New  Orleans,  the  seven 
leadmg  outports  of  our  foreign  trade  in  breadstujEGs : 


now  ..i..,...,i,...bv)«. 

Jnoar  Mid  w&mA  .  .do. . 
uom  ..............do.. 

Ottts  — do.. 

Bye do.. 

BAr|«!]r do.. 

XpU» ..— 


itn. 


4>.497.3ag 

9S,  000^  633 

53,251.350 

94,087,041 

1,624,373 

4,203,596 


179bl07«p04 


urn 


120 


74.385,004 

rr,  586, 345 

«,  923. 650 

1,033,807 

5,309,385 


]l83,fB8,181 


lil9. 


10, 300. 948 
53,0^552 


"ftJ^ 


806 
311,144.032 
1,305,903 
9,415,126 


Wi, 


11.  m 

63,30? 


493 12p,  481. 149109, 
"^  54.857.006  ^^ 
31,«l6,Sl]i 
9e7,743 
3,941,718 


189.715,358  901^381,887 


tn^ 


S:S 


9.M4 

8,667 


386. 3W 
51,961,559 
91.336,009 

650,438 
6.814,017 


189,457,404 


W$, 


97,590,563 

88,758.888 

35,669,813 

3,640,0^4 

8,131,878 


urn. 


w,  M99t 


508 


86.739;  8S3 
67,804,035 
t0.638[88B 
8,586.673 
9,698,078 


228,711.115309,450,914 


The  operations  of  our  leading  currents  of  trade  in  breadstufBs,  as  shown 
above,  fell  off  firom  the  high  aggregates  of  the  previous  year,  but  with 
Uiat  exception  they  were  tibe  largest  in  our  history;  Wheat  and  barley 
were  marketed  in  increased  quantities,  but  aU  other  articles  declined, 
especially  flour  and  oats.  The  exports  of  flour  and  wheat  declined  over 
17,000,000  bushels^  which  will  account  for  the  decreased  eastward  move- 
ment of  those  articles.  The  exports  of  com  increased  over  20,000,000 
bujsbelB,  yet  its  eastward  movement  shows  a  slight  decline.    The  exports 
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of  oats  more  than  doubled^  yet  the  eastward  shipment  fell  off  20  per 
cent  Bnt  of  this  crop,  as  well  as  of  barley  and  rye,  the  proportion  re- 
quired by  onr  foreign  trade  is  very  smalL  The  great  mass  of  onr  east- 
ward cereal  movement  is  absorbed  by  domestic  consumption^ 

The  following  table  shows  the  annual  receipts  and  eastward  shipments 
of  floor  and  grain  £rom|the  seven  leading  lake  and  river  ports  of  the 
West,  viz:  Ohicago,  Milwaukee, Toledo, Detroit, Cleveland,  Peoria,  Saint 
Louis,  and  Duluth,  for  the  last  five  calendar  years: 


Prodieta. 

1873. 

1874. 

1875. 

Beceipts. 

Shipments. 

Beceipts. 

Shipments. 

Beceipts. 

Shipments. 

Floor... 

...bblfl. 

6.332.259 
«8, 108,613 

6,445^304 
67,995vl84 

6,159,574 
78,860^187 

5,827,056 
60.301,991 

5,022,510 
70,669,657 

5,539.965 
57,899.899 

Wheat 

..bash. 

....do.. 
....do.. 
Oo.. 

Floor  and  wheat ... 

Com 

Oats 

99,769,006 

61, 849;  356 

30, 208;  074 

1,763,177 

89.221,154 

49,776,823 

21,483,214 

1,348^469 

4,259,376 

109,658,057 

57,393,142 

26,842^681 

1,598;  943 

6,554.296 

89,437.271 
44,572,481 
16,701.265 
2,994,947 
3,061,183 

05,78s;  207 
48,989.721 
25.341,390 
2.829,494 
6,233.151 

£5.599,724 

43.979.250 

19,322,370 

927,340 

9,814.470 

Rye 

Barley 

....do.. 
....do.. 

T^tal 

199,333,^033 

167,089,028 

209;  047, 119 

156,767,156 

179.175,963 

152,143,154 

Prodoete. 

1876. 

187T. 

Beceipts. 

Shipments. 

Beceipts. 

Shipments. 

Floor 

bbla. 

8^(778;  950 
55,634,141 

4,907,845 
48,799,613 

5,107,531 
53,776,909 

5^340,423 
44,633,537 

Wheat 

bnsh. 

: do.. 

Ftoir  and  wheat... 

83,728.891 

81.064.244 

24.881.498 

2,854,900 

8,937,089 

73,798,838 
75,010,881 
90,093,245 
2.511,047 
3,947,086 

79.314,564 

77,905,208 

23,337,031 

4,979,944 

9;  342, 646 

71.33^659 

Com... 

do.. 

67^587^819 

Oate. 

do.. 

47,976,642 
2,372,660 
5^815^685 

Bye 

: do.. 

BarlftT  .......a.... 

do.. 

Total * 

201,456.627 

175^351,097 

194,969,393 

165.088,458 



The  eastward  shipments  from  these  ports  show  a  falling  ofF  of  nearly 
ten  millicm  bushels,  yet  they  maintain  their  proportion^  about  80  per 
cent.,  of  the  receipts  at  the  seven  outports  as  in  the  three  years  next 
preceding,  indicating  that  no  great  revolutionary  changes  have  taken 
place  in  the  leading  lines  of  th&  internal  commerce*  The  remaining  20 
I)er  cent,  of  the  receipts  of  the  outports  is  made  up  of  shipments  from 
points  &rther  soutii  and  east.  The  western  ports  shipped  nearly  85  per 
cent,  of  their  entire  receipts  against  87  per  cent  in  1876, 85  per  cent  in 
1875,  77  per  cent  in  1874,  and  83  per  cent  in  1873.  Their  shipments  of 
flour  being  somewhat  greater  than  their  receipts,  indicate  a  large  propor- 
tion of  domestic  manufiEMsture. 

The  receipts  and  shipments  of  flour  and  grain  at  the  great  leading 
markets  during  the  last  five  years  were  as  shown  in  the  following  tables: 
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MAEKET  PEICBS  OP  FABM 

The  following  liatiitiot  represent  the  state  of  the  marlet,  a$ 


< 


Prodaots. 


NEW  TOSK. 

Flonr: 
Soperfine,    State    and 

western bbl. 

Extra  tocboiceState.  do . 
Extra  to  choice  West- 
ern   bbl. 

Extra  to  choice  Korth- 

westom bbl 

Extra  Sontb«m do.. 

Sonthem  family do.. 

Wheat: 

Nal  spring bnsh 

I}a2spring do.. 

Winter,  reci.West'n  do. . 
Winter,   amber,  West- 
em ...bnsh. 

Winter,   -white^    West- 
em bnsh. 

Com.  ■••.•■.....•■.... do.. 

Oats do 

Kye  ............ ......do.. 

Barley do.. 

KUed,  first  quality .  .ton. 

Baled,  second  q:nality, 

for  shipping ton. 

Beef: 

Mess bbl 

Extra  mess do.. 

Pork: 

Mess bbl 

Extra  prime ....... .do. . 

Prime  mess do.. 

Lard cental. 

Bntter: 

•    Western lb. 

State do. 

Cheese: 

State  factory lb. 

Westem  factory do. 

Sngar,  Cair  to  prime  refin- 
ing  lb. 

Cotton: 

Ordinary  to  good  ordi- 
nary  lb. 

Low  middling  to  good 

middling '..lb. 

Tobacco: 

Logs lb. 

Leif;  common   to  me- 
dium  lb. 

Wool:  

American    ZXX    and 
pick  code  .....^^...Ib 

American  X  and  XX.  do. 

American  combing  ..do 

California  springcUp .  do. 

California faU  clip... do 

Pulled do 

BOSTOn. 

Flonr t 
Western,  spring,  super- 
fine  bbl. 

Common,   spring   ex- 
tras   bbl 

Good  to  fsncv,  North- 
western spruig  . . .  bbl. 
Good  to  £uicy,  Westem 

winter bbl. 

Sonthem  feunlly  — do. . 

Wheat bnsh. 

Com  .....*. .....do.. 

Oato.. .••*..  ..........do.. 

Bye do..! 


$530  to  $550 
565   to    700 

56Si  to    850 

6  85   to    950 

5  75   to    6  75 

6  85   to    8  75 

Nominal 

140  to    143 
145 


January. 


•550  to  #580 
6  75   to    8  00 

5  75  to    8  75 

6  90   to  10  00 
580   to    635 

7  05   to    8  75 


Nominal 

Nominal 

61  to  64 
38  to  48 
83  to  04 
75   to    ]  14 

1400   to  8000 

1300   to  1400 

10  00   to  11  50 
13  00   to  12  50 

17  85  to  18  85 
Inactive..... 
Inactive..... 

11 20  to  11  50 


95  to  113 
16  00  to  21 00 
15  00 


16   to 
84  to 


11    to       14i 
10   to       14 

9|to        9} 


lOito  lOi 

12ito  13i 

5  to  6 

8  to  11 


48  to 

36  to 

48  to 

13  to 

12  to 

35  to 


4  75  to  5  25 

550  to  600 

6  00  to  10  00 

650  to  925 

700  to  925 

135  to  155 

66  to  71 

42  to  57 

90  to  95 


February. 


$5  30   to 
5  70   to 


145.... 
140   to 


143 
153 


Nominal. 

Nominal. 
59}  to 
40   to 
83  to 


10  50  to  11 00 

12  00  to  12  50 

17  25  to  17  80 

13  75  to  14  00 
16  50  to  16  75 
1115  to  11  20 

16  to       38 

25  to       35 


4   to 
4   to 


141 
14i 


9ito  9g 

UAto  12ft 

18|to  13i 

5  to  6 

8  to  11 


50  to 

36  to 

50  to 

13  to 

12  to 

24  to 


500  to  550 
675  to  625 
650  to  1050 


700  to 

750   to 

135  to 

64   to 

43   to 

95  to 


950 
950 
165 
68 
58 
100 


March. 


$5  60 

825 


$5  75 
615 


6  00   to  10  00 


580  to 

6  25  to 

750  to 

146  to 

138  to 

130  to 

150  to 

140  to 

57  to 

42  to 

80  to 

65  to 

1500  to 

14  00  to 

1050  to 

1200  to 

14  20  to 

10  50  to 
14  00.... 

800  to 


10  00 
756 
850 

148 
144 

145 

160 

160 
62 
56 
88 

105 

19  00 
15  00 

12  00 

13  50 

14  35 
1100 


975 


12  to 
12   to 

7ito 
5   to 

9|to 


33 

84 


lOHto  llji 

13  to  12| 

4itO  7| 

6|tO  11 


50  to 

35  to 

37  to 

15  to 

13  to 

23  to 


500   to    550 

5  75   to    6  35 

685  to  1050 

700  to  925 
700  to  995 
IM   to 

57|te 

38  to 


165 
61| 
S6 

..90 


AprU. 


to  $615  $735  to$765 
to    835       "       


620   to    840 


6  30 

6  40 

7  25 

151 
145 
135 


to  10  50 
to  700 
to    850 

to  153 
to  150 
to    150 


155   to    165 


150 
54 
43 

80 
65 

15  00 

1400. 

10  50 

12  00 

14  50 
1175. 

13  75. 
850 

12 
16 

10» 
10 


to  170 
to  59 
to  51 
to.  90 
to       95 

to  19  00 


to  13  00 
to  13  00 


to  14  65 


to  1035 


35 

28 

15| 
15 


8|to 

9}|to  lOH 

11  to  Ui 

4»tO  7i 

6}  to  11 


50  to. 

35  to 

37  to 

16  to 

13  to 

20  to 


May. 


800  tol050 

825  tol050 

825  tol300 
850  to  925 
950  tollOO 

200  to  205 
165  to  195 
170  to  800 

205  to  210 

200  to  825 
66  to  70 
55  to      73 

105  to  120 
70  to   1 10 

1500  to8000 

1400  tolSOO 

1850  to  1300 
1400  tol450 

1600  tol650 
1350  tolSOO 
1500  to  1550 

1000  toioeai 


as  to 
13  to 

10  to 

7ito 


85 
25 

14 


9ito  9S 

Oftto  10ft 

10]  to  lU 

4|to  6i 

6ito  11 


50  to 
35  to 
37  to 
16  to 
13  to 
20  to 


525  to  575 
625  to  675 
650  to  1035 


700  to 

750   to 

143  to 

55   to 

39   to 

85   to 


900 

900 

165 

59 

59 

90 


700  to  800 

875  to  925 

985  tol300 

1000  tolSOO 

1050  tol200 

155  to  830 

74  to      78 

49  to      70 

180  to  185 
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June. 

July. 

August. 

September. 

October. 

November. 

Deoemter. 

15  75  to  $6  25 
6  30   to    9  25 

1540   to  $590 
623   to    985 

15  25   to  $5  65 
590   to    850 

$415  tor4  50 
510  to  775 

$500  to$550 
575  to  650 

$475  to$525 
550  to  600 

$4  75  t0$583 
545  to  7i» 

700   to    9SS 

700   to    975 

615   to 

8  75 

515  to 

775 

600  tOlOOO 

540  to  900 

560  to  785 

6  75   to  11  00 
700  to    725 
800   to  1000 

6  40   to  11  00 

7  25   to    8  00 

8  25   to  10  35 

600  to 
625  to 
750  to 

9  75 
725 
900 

535  to 
550  to 
075  to 

900 
650 
800 

650  to  900 
550  to  750 
750  to  985 

575  to  950 
575  to  700 
700  to  875 

550  to 
565  to 
625  to 

675 
615 
750 

180   to    165 

170   to    175 
158   to    165 
150    to    180 

165.... 

135  to 
128  to 
125  to 

1.40 
133 
138 

143  to  145 
137ito  140 
145  to  153 

130  to   136 
1274to  128J 
135  to   140 

133  to 
129|t0 
136  to 

135 
131 
144 

165   to    175 
150   to    170 

153   to 
145   to 

"I'eo" 

152 

180   to    190 

190   to    200 

155   to 

160 

133  to 

140 

145  to  155 

140  to   141 

140  to 

146 

175   to    3  00 
54   to       63 
41    to       68 
60  to    100 
70   to    110 

185  to    210 
54   to       67 
33   to       60 
75   to       95 
90   to    110 

160   to 
56   to 
36   to 
69   to 
90   to 

165 
63 
60 
85 

130 

135  to 
53  to 
29  to 
65  to 

147 

60 
37 
80 

150  to  158 
55  to      54 
33  to      47 
68  to      81 
80  to  100 

145  to  153 
58  to      66 
36  to      41i 
70  to      76 
50  to  100 

143  to 
58  to 
38  to 
73  to 
75  to 

156 
65 
43 
78 

103 

15  00  to  SO  00 

1500  to  1900 

1400   to  3000 

1500  tolOOO 

1300  to  1700 

1300  tol700 

1500  «ol800 

1400   to  1500 

14  00  to  15  00 

13  00   to  14  00 

14  00  to  14  50 

1800  to  1500 

13  00   to  14  00 

14  00   to  14  50 

1300  tol400 
1300  tol400 

14  db  to?^^^ 

1000  to  1300 

1300  to  1400 
1400  tol450 

1435  tol440 
1300  to  1300 

1100  to  1300 

1200  to  13 00 
1300  to  14 00 

1485  tol430 
1000  tol050 
1900  to  1350 
925  to  937J 

1200.... 

1300  to  1400 
14  50 

1175  to  1825 

14  65 

14  90  to  14  25 
10  SO   to  11  00 
14  00 

1425  to  1430 

1300 

Id  to    bO  / 

1325.... 

Htf  Atf 

11  50   to  13  00 

1000  tolOSO 
1275 

9  00*to'975' 
1000  toll 00 
600  to  900 

14  00   to  14  50 

7  6S|  to  10  12i^ 

800   to    975 

*915"toVo*o6* 

875  to 

950 

'650"'to"*987J 

14   to       S3 
19   to       83 

13   to       S3 
13   to       22 

12  to 

13  to 

86 
27 

12  to 

13  to 

25 
86 

15  to     28 

16  to      30 

15  to      32 

16  to      33 

13  to 

14  to 

33 

33 

10   to       13 
7   to       13 

7|to        9J 
5   to        H 

7Jto 
6  to 

lot 

7ito 
5  to 

n 

7  J  to      12| 
5  to      13 

7|to      13i 
5  to      13 

7|to 
5  to 

12| 
13 

loito    m 

91  to        92 

8Sto 

H 

81  to 

81 

8itO       6i 

7|to       8 

7ftO 

7| 

HU       lOfi 

lOiato     UA 

10  A  to 

iiA 

9Ato 

lOA 

9ito     10| 

9|t0      lOi 

9Jto 

lOH 

lOHta     11 A 

Hi  to       138 

119  to 

12i 

10|to 

113 

102  to     111 

13Hto      111 

HA  to 

111 

4ito        61 

4   to        9 

4  to 

9 

34  to 

9 

3  to       9 

3  to       52 

3  to 

5 

6Jto       11 

5itO      13 

.71  to 

121 

7|to 

13 

74to     13 

4|to       9 

4ito 

9 

48  to       SO 
35   to       46 
47   to       53 
14   to       30 
13  to       SI 
18  to       37 

52   to       55 
38   to       50 
48   to       56 
13   to       35 
10   to       85 
20   to       40 

52   to 
38  to 
48   to 
13   to 
10   to 
20   to 

55 
53 
56 
35 
25 
40 

50  to 
38  to 
60  to 
16  to 
18  to 
30  to 

53 
49 
57 
30 
23 
36 

50  to     53 
38  to      49 
50  to      60 
16  to      'M 
18  to      22 
30  to      36 

60  to      54 
38  to      48 
49  to      57 
13  to      30 
10  to      23 
20  to      40 

50  to 
37  to 
48  to 
13  to 
10  to 
18  to 

58 
47 
54 
30 
83 
48 

600  to    650 

575  to    650 

4  75   to 

550 

400  to 

450 

400  to  500 

460  to  500 

425  to 

475 

700  to    750 

650   to    750 

600   to 

700 

500  to 

550 

550  to  600 

525  to  600 

500  to 

550 

7  50   to  11  50 

700  to  11  00 

6  30   to  10  00 

550  to 

850 

600  to  950 

550  to  025 

550  to 

925 

900  to  1050 

9  00   to  10  50 

123   to    Sb5 

61   to       64 

43   to       65 

95   to    100 

9  00   to  10  50 

900   to  10  50 

110   to    215 

59   to       66 

43    to       68 

95   to    100. 

750   to 

800   to 

131   to 

66   to 

35  to 

eo  to 

950 

950 

180 

71 

69 

85 

550  to 

700  to 

120  to 

58  to 

30  to 

65  to 

800 

850 

145 

63 

45 

70 

675  to  825 

700  to  875 

127  to   158 

63  to      67 

34  to      45 

75  to      80 

650  to  875 

650  to  8  75 

127ito   154 

65  to      69 

35  to      43 

80  to      82 

650  to 

650  to 

127  to 

63  to 

38|to 

78  to 

800 

875 

156 

71 

48 

80 
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Prodncto. 


Boston— Contlnned. 

Barley bub 

Hay: 

Eastern  and  Korth- 
cm ton. 

Western  cboloe  timo- 
thy  ton. 

Beef: 

MeM bbl 

Extra  mess do.. 

Family do.. 

Pork: 

Mess bbl 

Prime do.. 

Lard lb. 

Batter: 

Hew  York  add  Ter- 
mont lb. 

Western  ...< do. 

Cbeese: 

Hew  York  and  Ver- 
mont &ctory  lb. 

Western  fiu;t«ry do. 

Sogar,  Csir  to  good  reftn- 

ing lb. 

Cotton: 

OrdliMrt  to  good  ordi- 
nary    lb 

Low  middling  to  good 
middling.. ....... ..lb 

Wool: 

Ohio  and  Pnmsylr'a.lb. 

Michigan do 

Other  weatem do 

pmied do. 

Combing  ileeoi do. 

California do. 

TEJLkDELPElA, 

Fkmr: 

Saperflne bbl. 

PennsylTania,  Sztm  to 
cboloe bid. 

Western,    extra    to 

eholc# bbl. 

Wheat: 

White bosh. 

Amber do.. 

Red do.. 

Sj^  *■••>■•••..•..... .do.. 

Com do.. 

Oats do.. 

Hay: 

baled,  i»rime ton.. 

baled,  common  to  fair, 

shipping ton. 

Beef: 

Western  mess bbl 

fotramess do.. 

Wortfaman's  alid  Albor- 

r's  city  family ..  bbl . 

Mess bbl 

Prime  mess do 

Extra  prims do 

Lard lb 

Butter: 
Choice MiddlA  State,  lb 
Choice  western do. 

Cheese: 
New  York  factory  ...lb 
Ohiofketory do 

Bagar.  fair  to  good  refln- 
tag.Cnba lb 

Cotton : 
ordinary  to  good  ordi- 
nary  lb 


January. 


4075  to  1105)1075  to  $1 124  $0  70  U  $1  05 


12  00  to  20  00 


nrio 

1J50 

1400  to  1500 

18  00  to  18  50 
U50  to  1525 
Hi  to   18 


IS  to 
15  to 


11  to  Ui 
10  to   14i 

nto     H 


lOi  to   Hi 

laito  m 


Febmaiy. 


1200  to  2100 


1800  to  8000 
leoO  to  1800 


1100 

12  50 

14  00  to  15  00 

17  90  to  18  00 

14  25  to  14  90 

HI  to   12i 


1100 

1850 

1400  to  1500 


40  to 

36  to 

30  to 

20  to 

50  to 

14  to 


52 
42 
42 
47 
57| 
30 


400  to 

450  to 

650  to 

150  to 

145  to 

135  to 

77  to 

54  to 

35  to 

10  00  to 

13  00  to 


1100. 
12  00. 

14  00. 


450 

725 

725 

160 

151 

146 

81 

81 

43 

19  00 

15  00 


17  75  to 

16  50  to 

14  00  to 

11  to 

26  to 

81  to 

6  to 

14  to 


18  00 

16  75 

14  50 

11» 

31 

srr 

15 

14i 


Oito    9f 


18  to 
12  to 


11  to 
10  to 


16  00  to  16  50 

13  00  to  13  SO 

U  to   11} 

U  to 

13  to 


lUto 

18|to 

40  to 

36  to 

36  to 

20  to 

50  to 

14  to 


14 
131 

98 
42 
42 
48 

30 


450  to 

525  to 

050  to 

155  to 

153  td 

135  to 

79  to 

55  to 

35  to 

16  00  to 

13  00  to 


1100. 
12  00. 

14  00. 


500 
750 

775 

158 

154 

150 

88 

82 

43 

If  00 

15  00 


17  75  to 

16  00  to 

14  00  to 

lotto 

20  to 

25  to 

6  to 

4  to 


18  00 
16  50 
14  50 

31 


15 
14» 


91  to 


Maroh. 


1070  toUOS 

1800  to  8000 
1700  to  1900 


1106 

1850 

14  00  to  IS  00 

1550  to  1600 
18  50  to  13  00 
10  to   11 


18  to 
10  to 

nto 


U  to 

18ito 

38  to 

36  to 

34  to 

80  to 

50  to 

14  to 


in 

H 

l^ 

58 
40 
40 
45 


450  to   500 

985  td    750 

700  to    775 

155  to  160 
183  to  161 
135  to    155 

75 

54ito       55 
35   to       48 

14  00   to  lOtX) 

18  00   to  13  00 


1100. 
18  00. 


14  00. 


1685  4ol6  50 

16  00 

13  50 

10   to       101 

85   to 
S3   to 


6   to 
4   to 


0|tO        91 


111  to      181     111  to      12^1     11   to      HI       tftO      low      fito     10|i 


ApriL 


1070  to|115 

1800  te800i 
1700  tolfOD 


1200 

1350 

1400  to  1500 

1700  to  1750 
1350  tol400 
IHto     111 


17  to      86 
15  to      30 


13   to 
10  to 


•Ito        8» 


n 


19  to 

into 

36  to 

34  to 

34  to 

80  to 

48  to 

14  to 


11 

18i 

50 
39 


450 

575 

690 

155 

168 

135 

75 

54 

40 

1400 

1800 

1150. 


to    500 

to    7i0 

to    800 

to  179 
to  165 
to  163 
to  77 
to  55 
to       47 

to  16  00 

to  13  00 


1400. 


15  50 

14  50 

18  50 

9|to 

80  to 

81  to 

6   to 
4  to 

8lto 


10 

89 

86 

16 
16* 


M«J. 


18  to 

10  to 


10  to 
7  to 


I** 


Hto  91 

Hto  101 

lOito  111 

36  to  50 

34  to  38 

30  to  8 

80  to  48 

45  to  68 

14  to  30 


650  to  975 

675  tolOSO 

885  tolOSO 

980  to  885 
il5  to  918 
190  to  819 
105  to  ilO 


67  to 
47  to 


1600  to2000 
1400  toUOOl 
19  «0 


1500  toU50 

1700  tol785 

1600 

1350 

9|to      11 


98  to 

«!  to 

6  to 
9  to 


84 
84 

15 

^41 


9ito     19 
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JOBO. 

J«U. 

AlglMt. 

Sopteaber. 

OetoWr. 

NoTOxnber. 

December. 

1085  toll 05 
1900  to  1900 

•0  70  to $0  98  90  M  tail  OS 

119  00  to  $91  00 

•1900  to  190  00 

112  00  to  190  00 

11200  to  $21 00 

1200  tol900 

1200  to  1900 

1700  to  1900 

1700   to  1900 

1700   to  1900 

1800  to9000 

1800  to  1900 

1700  to  1800 

1700  to  1800 

13  00 

13  00 

13  00.... 

1300 

1250  to  13  00 

19  00   tn19fM 

14  50 

14  50 

1450 

1450 

13 SO  to  14 00  i^oa  t/>iarA 

1500  to  1600 

1500   to  1600 

1500   to  1600 

1500  to  1600 

1450  tol550 

1450  to  1550 

1450  to  1500 

1550   to  1600 

12  50   to  13  00 

lOi  to       11 

1500   to  15  50 

1900   to  1950 

91  to       lOi 

U75  to  1500 

1150   to  19  00 

92  to       10| 

1400  to  1450 

1100  to  1150 

9ito       9| 

1450  to  1500 

1150  to  1250 

•ito      10 

1450  tol475 

1000  to  1100 

•ito      10 

1400  tol450 

950  toll 00 

9  to       9i 

15   to 
19   to 

90 
93 

12   to 
10   to 

23 
93 

13   to 
10   to 

95 
95 

14  to      27 
19  to      27 

14  to      31 
12  to      31 

14  to      33 
12  to      33 

14  to     33 
10  to      S3 

8   to 

1  to 

19* 
19 

5   to 
4|to 

10 

H 

6   to 
6   to 

11 
101 

8  to      Hi 

7  to      11 

•  to      IS 
9  to      13 

•  to      131 

9  to      13 

9  to      13i 
9  to      13 

10it# 

iH 

nto 

n 

9  to 

n 

8|to       81 

8Jto       81 

8  to       8i 

Tito       7i 

»|to 

lOf 

10|tO 

111 

19fto 

"1 

9|to      10| 

10  to     11 

10  to      11 

10  to      11 

10{to 

19 

111  to 

191 

19  to 

13 

10|to      111 

ll|to     121 

114  to      19 

111  to      19 

36   to 
34   to 
34   to 
90   to 
45   to 
15   to 

SO 
40 
39 
43 

99 
39 

49    to 
36   to 
38   to 
90    to 
52   to 
90   to 

55 
45 

45 
43 
55 
38 

43   to 
40   to 
40   to 
20   to 
53   to 
90   to 

57 
45 

44 

45 
57 
38 

39  to      55 
37  to      43 
37  to      49 
SO  to      45 
59  to      55 
90  to      38 

38  to     59 
97  to     49 
37  to      49 
90  to      43 
53  to      57 
IS  to     37 

37  to      50 
35  to      42 
35  to      41 
90  to      43 
45  to      56 
15  to      34 

37  to      50 
35  to      49 

38  to      41 
SO  to      48 
45  to      57 
15  to      34 

695   to 

650 

550   to 

650 

550   to 

i75 

450  to  475 

475  to  500 

450  to  475 

495  to  450 

675   to 

•  95 

675  to 

•  95 

650   to 

•  69| 

487|to  700 

550  to  737 

500  to  675 

690  to  •n 

775  to 

950 

750  to 

995 

750   to 

•  95 

650  to  700 

695  to  800 

600  to  675 

550  to  679 

180   to 

'i'oo'to' 

80 

900 
900 
195 

210   to 

910   to 

910   to 

85   to 

61   to 

41    to 

990 

990 

990 

91 

64 

50 

135  to 

155   to 

150   to 

70   to 

61    to 

35   to 

160 

160 

160 

78 

63 

45 

145  to  150 
140  to  143 
130  to   136 

60... 

56  to      60 
97  io     33 

145  to   155 

190  to  154 

144  to   148 

68  to      70 

87  to      60 

89  to      37 

145  to  150 

145  to  146 

140  to   142 

68  to      76 

60  to      62 

39  to      38i 

145  to  155 

145  to  148 

140  to   143 

70  to      75 

58   to 
41   to 

69 

47 

61  to      66 
36  to     39 

16  00  to  90  00 

1300   to  1800 

1500  to  9000 

1600  to  1800 

1500  to  1700 

1400  to  16  00 

1500  tolOOO 

1400   to  15  00 

1900  to  1900 

1900  to  1400 

1900  tol300 

1900  tol300 

1100  to  1300 

1100  tolSOO 

11 50.     . 

19  00 

1150 

1150 

1900 

1300 

1950 

1500  to 

15  50 

14  00 -- 

14  00 

1400 

1495  tol450 
1300  to  1350 

1100 

8ito       91 

1400 

1500  to  1600 

1475  tolSOO 
1400 

1500  tolSSO 

15  50 

14  5^  to 

12  50 

12  00 

L5  00 

1500  to  1550 
14  50 

14  90  to  1500 

1400   

1100  toll99 
8fto       91 

14  06  to  1490 

13  QQ 

1250   .i 

19  00 

1150 

84  to 

"  9* 

1100  to  1125 
8ito       9i 

1200  tol990 

8*  to 

10 

8Jto 

01 

7ito       8i 

19   to 

16   to 

93 
99 

19   to 
16   to 

21 
21 

29   to 
18   to 

25 
S3 

99  to     95 
99  to      94 

26  to      30 
99  to      97 

25  to     32 
21  to     31 

99  to     34 
99  to     99 

5   to 
5   to 

13 

4   to 
4   to 

SJ 

5   to 
5   to 

11 
101 

4  to      10 
7|to       8i 

6  to      13} 
6  to      13 

6  to      13| 
6  to      13 

6  to     1» 
6  to     I3| 

lOito 

m 

•Ito 

91 

81  to 

81 

•Ito       81 

•ito       81 

7|tO       8 

Tito       71 

91  to 

m 

mto 

lljl 

10^  to 

llil 

•ito    lOi 

lOito     101 

•Ito     101 

9|to     101 
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Prodacta. 


January. 


28  to      47 
38  to       57 


35  to 

28  to 

23  to 

25  to 

14  to 

13  to 


500    to 

5  75   to 

6  75   to 


145   to    160 


PaiLADBLPHU— Cont'd. 

Gotton— Oontinaed. 
low  middling  to  coed 

middling lb. 

Wool: 
Penneylvania  and  Ohio 

clothing lb. 

Pennsylvania  and  Ohio 

combing lb. 

IStyr   York,   Mldiigan, 

and  Wisconsin lb. 

other  Northwestern .  do. 

palled do. 

tub- washed do. 

California do. 

Colonulo do. 

BALTDCOBI. 
Floor: 

Snperfine bbl. 

Extra do. 

Family do. 

Wheat: 

Bed bnsh. 

Amber do.. 

White do.. 

Bye • do.. 

Oats do.. 

Com do.. 

Bay.  Maryland  and  Penn. 

sylvania ton. 

Pork: 

Hess bbl.  1775  to: 

Extra  prime do.  15  S5. 

Lard lb.      11  to 

Batter: 

Western lb. 

Eastern do 

Cheese: 

Western  factory lb. 

Eastern  factory d6. 

Sogar: 

luir  to  good  refining,  lb. 

New  Orleaiu do. 

Tobacco: 

Lugs lb. 

Leu,   common  to  me- 
dium  lb. 

Cotton: 

Ordinary  to  good  ordi- 
nary   lb. 

Low  middling  to  good 

middling lb. 

Wool: 

Tub-washed lb. 

Fleece- washed. ......do 

Pulled do 

Unwashed do 


February. 


10 121  to  10  13}  $0 12|  to  10 13i 


525 
625 
000 


160 
75 
41 


140  to 
73  to 
34  to 
51ito 


16  00   to  19  00 
18  00 


18   to 
18  to 

9   to 
13  to 

0|to 
8{to 

6ito 

7   to 


11* 

27 
28 

14 
15 

91 
H 

9 

11 


10|  to  Hi 

12   to  13 

35   to  37 

28   to  33 

23  to  35 

24  to  28 


CINCIKNATL 

Flour: 

Family  and  fancy... bbl. 

Extra...... do.. 

Superfine do.. 

Wheat: 

Bed  winter bosh. 

Hill  (amber)  winter  do. . 

WUte  winter do.. 

Oatt do.. 

Com do.. 

Bye C 

Barley do.. 

Hay: 

Baled,  No.  1 ton.. 

Lower  grades do-. 

Pork,  mess bbl 

Lard lb. 


28  to      47 
28   to      57 


|012ito$0 

38  to      47 
37  to       55 


35  to 

28  to 

23  to 

25  to 

U  to 

13  to 


500  to 

600  to 

6  75  to 

143  to 

158  to 

150  to 

70  to 

37  to 

55  to 


5  75 
6.50 
950 

155 

160 

155 

72 

43 

59i 


15  00   to  19  00 


17  50 

15  25 

11}  to 


18  to 

18  to 

9  to 

13  to 

Oito 

9  to 

5  to 

7  to 


27 
33 

15 
15* 

91 
91 

8i 
11 


11   to  13 

12^  to  13 

35   to  37 

28   to  33 

23   to  35 

84   to  28 


660to800  6  75  to  800 
610  to  635  625to650 
560   to    5  90     5  85   to    565 


150 


140.... 

147   to 

150 

30   to       38 

48 

77  to  80 
65   to    140 

11  00  to  13  00 

8  00  to  10  00 

17  50  to  17  75 

11  to       12 


liaroh. 


13J»|0 


35  to 

28  to 

28  to 

25  to 

14  to 

13  to 


510  to 
600  to 
675  to 


5  75 
650 
950 


135  to    155 


155  to 

70  to 

37  to 

51  to 


1500   to  1900 
17  00 

85 


1650  to 
15  85.... 
11   to 


18  to 

15  to 

9  to 

13  to 

91  to 

9  to 

5  to 

7  to 


ApriL 


I  Hi  to  ^  13 

28  to      47 
37   to      55 


to  10|  to  90111 

36  to      46 
34  to      51 


35  to 

28  to 

20  to 

85  to 

13  to 


12   to       21 


525  to 
650  to 
785  to 


6  25 

7  00 
9  75 


155  to  170 


167 

73  to 
40  to 
51itO 


75 
45 
641 


1500  to  1900 
16  00 

""ioi 


15  50  to 

1500.... 

10  to 


15 
16i 

91 
91 

8i 

11 


101  to  111 

111  to  121 

35  to  37 

28  to  33 

23  to  35 

24  to  28 


6  75  ta  8  00 
625  to  650 
5  40  to  5  75 


140  to 

145  to 

155  to 

38  to 

41  to 

75  to 

60  to 


145 

150 

158 

4.1 

44 

80 

110 


9  00  to  10  00 

700  to  800 

17  00  to  17  25 

11  to   13 


150  to 

155  to 

155  to 

4tl  to 

39  to 

70  to 

55  to 


155 

160 

160 

44 

45 

77 

103 


9  50  to  10  50 
7  00  to  8  50 
15  25  to  15  50 
9|  to   11 


15  to 
15  to 

0  to 
13  to 

81  to 
81  to 

5  to 

7  to 


May. 


33  to 
24  to 
23  to 
23  to 

13  to 

14  to 


650  to  750 
800  to  950 
950  to  1150 

305  to  880 
885 


105  to  110 
50  to  55 
61  to   70 

1600  to  81 00 


1700 

1500  to  1585 
lOfto   111 


85 
83 

ir.i 

164 

81 

9i 

ei 
11 


9i  to  lOi 

lOi  to  Hi 

35  to  37 

88  to  33 

23  to  :i5 

84  to  28 


700  to  825 
6  40  to  6  75 
5  75  to  6  00 


148  to 

165  to 

165  to 

41  to 

36  to 

70  to 

60  to 


165 

168 

168 

43 

38 

75 

100 


11  00  to  12  00 
800  to  1000 
15  00 

Oi  to       102 


18 


10 
10 


16  to 
10  to 

9  to 
13  to 

9}  to 
9|to 

4  to 

6ito 


9|to  lOi 

lOito  Hi 

35  to  37 

28  to  .13 

93  to  35 

24  to  88 


940  to  1085 
850  to  885 
750  to  800 

190  to  800 
210  to  815 
310  to  815 
93  to  55 
53  to  r.8 
95  to  too 
65  to   100 

1100  to  1300 

800  to  1000 

15  50  to  15  75 

9i  to      11 

•Nona  la 
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Jnsa. 


Jnly. 


Angnet. 


•Oil   to|011f|01Uto9012|9011|to|013ilOU  to|011f|0 

39  to     50 


2t   to       44 
33   to       48 


34  to 

94  to 

91  to 

94  to 

19  to 

15  to 


5  75  to 
700  to 
775   to 

180  to 
175 


660 
750 
10  00 

195 


75  to 
49  to 
56   to 

1506  tol 


BO 
50 
69i 


(19  00 
1550  to  1575 


400 
650 
750 

165 

195 

185 

75 

40 

56* 

14  00 

14  75 


ICito       lOf 


13  to 
10  to 


i  to      19* 


10*  to 
9|to 

4  to 

9|to 

101  to 

35  to 

98  to 

93  to 

94  to 


9 


10* 

11* 

37 
33 
35 


895  to  975 
775  to  800 
650   to    700 

146  to  165 
175   to    180 

"43  "to  "'46 
45  to  50 
75  to  80 
40   to       60 

1100  to  19  50 
700  to  900 
U  50  to  14  75 
9  to  10| 
Market, 

14  ▲ 


33  to      50 
39  to       55 


36  to 

SU  to 

91  to 

30  to 

13  to 

16  to 


11 


to  5  00 
to  750 
to  10  50 

to  195 

to  SOO 

to  900 

to  77 

to  48 

to  67 

to  19  00 

to  15  00 

to"*'ioi 
to      17 


50  to    5 

95  to    7 

00  to    9 

30  to    1 

55  to    1 

45  to    1 

65  to 

37  to 
56*to 

[14  00  to  18 

15  00  to  15 


to 
to 

to 
(•) 

to 

to 


12 
9i 


10  to  111 

111  to  12( 

33   to  40 

30   to  35 


94   to       31 


9  00  to  10  00 
7  75  to  6  95 
695   to    7G0 


170  to 

175  to 

175  to 

39  to 

50  to 

69  to 

45  to 


190 
195 
195 
43 
59 
70 
65 


11  00   to  19  50 

700    to    900 

13  50   to  14  00 

8*  to       10* 


33   to       50 
39   to       55 


36  to 

39  to 

91  to 

30  to 

19  to 

15  to 


10  to       10* 


19  to 
16  to 

3  to 
8   to 

8|to 
(*) 

4  to 
6*to 


10 
19 


10*  to  11* 
HI  to  19* 
36   to       43 


98   to      33 


610  to  7  50 
560  to  585 
500   to    595 


83  to 

195  to 

198  to 

30  to 

46  to 

50  to 

Nominal 


006  to  1900 
650  to  850 
14  00 


190 

130 

135 

40 

49 
60 


9   to       10*1 


Septombor* 


October. 


I 


37  to     55 


40  to 

39  to 
91  to 
30  to 
19  to 
15  to 


375  to  450 
475  to  700 
700  to   850 

1 10  to  1  40 
149  to  145 


58  to  60 
39  to  36 
50  to     60 

14  00  tol700 

1430 


67  to  68 
39  to  38 
61  to     71 

1400  to  1800 

1450 


9*to       9i 


19  to 
15  to 

6  to 
9  to 

8  to 

(•) 

4  to 
6*to 


7* 

H 

.10* 


101. 


39  to     40 
33  to     35 


95  to     30 


540  to  675 
465  to  510 
365  to  400 

115  to  118 

117  to  195 

117  to  195 

30  to  35 

46*to  47 

55  to  57 

70  to  75 

900  toll  00 
600  to  800 
1995  to  1950 
8*to       0*1 


)  11*  to  $019 

39  to     60 
37  to      55 


|011*to|011||tOU  tolOllI 
9f7  to     47 


40  to 
39  to 
91  to 
30  to 
12  to 
15  to 


375  to  500 
575  to  750 
6S0*to  875 

110  to  147 
148  to   150 


1400  tol700 
1500 


10  to     10* 


19  to 
17  to 

n*to 

19*to 

8ito 
(') 

4  to 


93 
93 

13 
13* 

81 


101 

lOito     HI 

39  to      40 
33  to     35 


95  to     30 


600  to  750 

650  to  585 

450  to  500 

117  to  128 


198  to 
198  to 
95  to 
47  to 
60  to 
50  to 


33 
133 
30 
48 
63 
63 


1000  toll  50 

700  to  900 

1395  to  1335 

8|to      10* 


Norember. 


97  to     48 
38  to     58 


40  to 

39  to 

99  to 

30  to 

19  to 

15  to 


375  to  4  75 
595  to  650 
695  to   850 

110  to  140 
1 40  to  1  47 


65 

31  to 
56  to 


9*to     10 


19  to 
17  to 

19  to 
19*  to 

i  to 

(') 

4  to 

e*to 


93 
94 

13 
13* 

H 


10  to     10* 
lOfto     11* 


83  to 

35  to 


95  to     39 


590  to  600 
5  40  to  565 
450  to   485 


125  to 
128  to 
198  to 
97  to 
34  to 
58  to 
45  to 


198 

135 

135 

31 

48 
60 
70 


900  to  11 00 

700  to  800 

1375  to  1400 

9  to        9* 


Deoember. 


87  to     55 


40  to 

39  to 

91  to 

30  to 

19  to 

15  to 


43 
43 

63 
47 
95 
90 


400  to  475 
595  to  623 
695  to  850 

190  to  145 
146  to  155 


63  to  65 
35  to  39 
65  to     64* 

1400  to  17 00 


14S5 

1900 

0  to 

19  to 
17  to 

12*to 
19  to 

7|to 
(-) 

3  to 
•**• 


99 
98 

m 

13* 

7* 


t|to  10* 

104  to  11* 

S3  to  49 

35  to  36 


95  to     39 


665  to  675 
595  to  540 
4  35  to   4  75 


190  to 
197  to 


197 
139 


197   to    133 


98  to 

39  to 

61  to 

50  to 


31 
48 
63 
75 


900  tolOSO 

700  to  800 

1900    ....... 

7* 
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OiHCzraATi— Gontljiiied. 

Butter  1 

Choice lb; 

Prime  ..„ do. 

Okeese.  prime  to  choice 

foctory ..lb. 

Biurar: 

New  Orleana,  fkir  to 
good lb. 

New  Orlenne  prime.,  do. 
Cotton  t 

Ordinary  to  good  ordi- 
nury lb 

Low  middling  to  good 

middling lb 

Wool: 

Fleece-irashed lb 

Tab*washed , do. 

UnwMbed,  clothing ..  do . 

Unwashed^  oombiog  do. 

Pulled ..  do. 

CHICA90. 
FlDOr: 

Choice  winter  eztTM.bbl. 

Common  to  good  winter 
extrme bbl 

Spring  eztraa,  common 
to  good bbl. 

Spring  extras,  choice,  do 

Patent  eprin^z do . 

Spring  snper flues do. 

Wheat: 

No.  1  spring bneh. 

NaSepring do.. 

Na  3  spring do.. 

RynNo.il  do.. 

Barlev  Na2 do.. 

Com  wo. 2 do.. 

OauNa2 do.. 

^•• 
Tlmothj ton. 

Prairie do.. 

Beef: 

Mess bbl. 

Extra  mess do.. 

Pork: 

Mess bbl. 

Prime  mess do.. 

Extra  prime do. . 

Lard cental. 

Batter: 

Choice  to  fancy lb. 

Medium  to  good do. 

Cheese,  good  to  choice  fac- 
tory   lb. 

Sngar,  New  Orleans  . .  do . . 
Wool: 

Tub-washed lb. 

Fleece- washed do. 

Unwashed do. 

■AUn  LOUIS. 

Flour: 

Winter,  common  to  good, 
per  barrel 

Good  to  choice bbl 

Wheat: 

Red  winter.  No.  3..bnBh. 

Red  winter, No.  3. ..do.. 

Red  wintor.  No.  4.  ..do.. 

Oats do.. 

Com do.. 

Rye do.. 

Barley,  choice do. 

Hay: 

Timothy (on 

Prairie do 


Jaauairy. 


lOSO   to|033 
18    to       19 

13i  to       14 


10  20    to  $0  22  fO  21    to  10  23   f 0  34    to  |C  £5  $035  totOSe 


8}  to 
9iU> 


10 


lOi  to      U| 

llf  to       ISt 


30  to 

32  to 

21  to 

37  to 

27  to 


«73    to    750 

5  75   to    6  25 

5  50    to  5g7J 

600    to  C50 

650    to  825 

3  37ito  4  50 

Nominal 

125  to  1251 
112   to    112^ 

72 

66 

441  to       45i 

34   to       34| 

8  50  to  10  00 
700   to    750 

10  50   to  10  75 

11  SO   to  11  75 

16  971  to  17  00 


12  75   to  13  00 
11  05   to  11  45 


27    to       33 
18   to       25 


13  to 

9  to 

33  to 

33  to 

iiO  to 


Pebraary. 


ICanh. 


April. 


Mjiy. 


16    to 
13ito 


9    to 
10 


n\ 


-I 


18   to 
14ito 


8iio 
9ito 


154' 


Of 
l«»  1 


19   to 
15ito 


9   to 
9ito 


22  to 
IS  to 


9f,       9  to 

10       10  to 


23 
121 

H 
lOi 


101  to    m 

12   to      12] 


30  to 

32  to 

21  to 

37  to 

27  to 


104  to       10|^ 
llf  to      13 


30  to 

32  to 

21  to 

37  to 

27  to 


9|  to        10|<       9  to        9f 

lOito      Hi    lOito     114 


30  to 

30  to 

21  to 

27  to 

37  to 


7  75    to    8501750    to    800 


900  to   950 


6  00    to    7  50  I  0  00    to    7  00     7  75   to  875 


7  75  to  8  50 

6  00  to  7  50 

6  00  to  6  50     6  00   to    650  I  6  00    to    0  25  775  to   850 
d  :^  to  7  00  I  C  ."iO    to    7  00  1  C  00    to    0  25  ;  8 75  to   950 

7  23  to  950     700to950,C50to800  850  to  1075 
400  to  500     450   to    525     4  00   to    500  575  to  650 


I 


30  to 

30  to 

21  to 

27  to 

37  to 


Nominal 

125ito  126i 
1  15   to    1  16 

70 

60 


421  to       42i 
35   to       3&i 

800  to  900 
700   to    7  50 

10  75  to  11  00 

11  75  to  12  00 

16  25  to  16  50 
14  00  to  14  50 
11  50  to  11  75 
10  721  to  10  75 

27   to       32 
20    to       '25 


Nominal Nominal  — 

1  211  to    1  234)  1  2«}  10  1  32 

1  13    to    1  14  I  I  212  to  1  ZH 

62   to       63        67    to  67| 

Nominal  ....  I     52   to  1  25 

334  to       3.''^4'     39   to  394 

334  to       331      3Uto  314 


750   to    800 
700 


10  75  to  11  00 

11  75  to  12  00 

14  35  to  14  45 

13  00  to  13  35 

10  00  to  10  25 

9  50  to    9  55 


25    to 
iti    to 


30 


8  00    to    9  50 
700    to    750 


1100 

11  75    to  12  00 


13  90    to  1400 
12  25   to  12  50 

950 

9  25    to    9  274 


24    to 
18    to 


134 

10  I 

42  1 
36  1 
26  j 


)3 

to 

M  » 

134  to 

Ul 

15 

to 

16 

64  to 

j>|; 

h*to 

94 

^} 

to 

H 

34 

to 

40  I 

35 

to 

•12 

34 

to 

-12 

33 

to 

37  1 

33 

to 

37 

30 

to 

3n 

20 

to 

26  1 

20 

to 

20 

20 

to 

27 

Nominal . 
154  to  1584 

146 

85  to  90 
80  to  85 
51}  to      534 

40ito    414 

800  tolOOO 
700 


1078  toll 00 
1175  to  13  00 

1475  toU15 
13  75  to  14  00 
1000  to  1025 
960  to  980 

23  to      SO 

15  to      20 


U  to 

9  to 

34  to 

30  to 

22  to 


15 
94 

42 
3« 
25 


4  50    to    6  25  I  4  50    lo    6  25  I 
6  50    to    7  50     7  00   to    8  00 


4  50    to    6  25  I  4  50    to    6  25  i  5  00   lo    7  00 
7  0*)    to    S  CO  I  7  00    to    8  00  I  7  50  to   y  50 


137  to  1384 

132  to  1334 

125  to  126 

29  to  33 

37  to  42 

62  to  110 

110 


11  00   lo  13  00   11  00    to  13  00 

700  to  U  00    7  00  to  noo 


145    to  146 

1  35    t-o  1  3G 

1  32   to  1  :« 

:^i  to  3:» 

354  to 

76    to 


42 


.113 


1  44    to    1  45  I  1  r>0    to    1  53 


i:«    to 

1  35    to 

32    to 

384  to 

62   to 


.J     ...     

40  I  1  4I»    to    1  .'iO 


136  1 

37 ; 

42  ' 
70  1 
115 


148 

34  to 

38  to 

62  to 

30  to 


38 

40 

64 

100 


200  to    210 

194 

184 

25  to      45 

54   to 

70  to 

35  to 


56 
98 
90 


10  00   to  12  00   10  00    to  1C09   1100  tolSOO 
7  00    to  II  00  !  7  00    to  11  00  1  7  00  toll 00 
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2n 


JllM. 

JtHj. 

AM^Q^t 

Sqptombtv. 

Ootobtfe 

Novembor. 

Pooombor. 

8080    tOfOU 
15   to       80 

•081    tolOSSI 
18   to       *J0 

1083   to|023 
IC  to      18 

|98»  to4 
83  to 

1086 
84 

1080  to|087 
18  to     85 

1099  to( 

98  to 

^S 

1081  to|03» 
16  to     81 

IQi  to      ill 

8  to 

H 

9   to 

n 

11  to 

111 

IS  to     14 

mto 

IH 

i84to    U 

lO^to       lOi 

lOito 
11 

m 

lOJto 

lOJ 

i3!^. 

10 

T.:". 

9  to 

•I 

7  to       8 

8  to       61 

Hto     101 

94to        9| 

« 

u 

10|to 

lOi 

9ito 

10 

loito    m 

9fto 

10* 

101  to    m 

Hi  to 

12 

ilite 

m 

lOito 

11 

lOlto     Uf 

lOito 

m 

lotto     U| 

28   to       33 
30   to       34 
91   to       95 
97   to       33 
97  to       88 

30   to 
33   to 
81   to 
87   to 

40 
39 
26 
35 

30  to 
33    to 
21    to 
37   to 

40 
39 
86 
36 

30  to 
33  ta 
81  to 
S7  to 
87  to 

650  to 

38 

39 

ac 

38 
30 

TOO 

35  to      40 
33  to     39 
88  to     84 
88  to     33 
87  to     30 

700  to  796 

35  to 
33  to 

98  to 
38  to 
27  to 

700  to 

40 

39 
26 
30 
30 

7» 

35  to      3i 
33  to      39 
98  to      96 
88  to      38 
87  to     30 

9  35   to  10  85 

600   to 

985 

850  to 

900 

700  to  785 

785   to    986 

6  75   to 

850 

650  to 

800 

600  to 

685 

600  to  650 

600  to 

650 

600  to  650 

696   to    875 
873   to    996 

775   to    885 
4  75   to    5  75 

775  to 
850  to 
800   to 
485   to 

Nominal 
141   to 
1801.... 

885 
985 
9  75 
585 

148 

750  to 
800   to 
8  50   to 
400   to 

Nominal 
180  to 
93  to 
56ito 
Nominal 
481to 
88{to 

776 
850 
9  75 
500 

i*85 
95 

67 

575  to 
635  to 
750  to 

760 
675 
900 

550  to  600 

650  to.750 
750  to  850 

506  to 
575  to 
700  to 

550 
650 
800 

800  to  550 

675  to  650 
700  to  900 
300  to  350 

163 

110.... 

im, ....... 

117| 

106    

53|to      54. 
60   to      61 
48  to      431 
83lto      83i 

107|to 

105|to 

108  to 

541  to 

selto 

48  to 
94ftto 

111 

1051 

109 

55 

59 

107|to  106 

150|to    154 
130. 

lOOito 

105  to 

58  to 

67* ... 

lU 

107  to   1071 
100  to   100 

70  to       71 

6?.;:..::::: 

584to      554 

Nominal 

Nominal 
43   to 
33   to 

"44* 
34 

61   to      61 

44f  to      46 

nito    ;97« 

48tto 
83ito 

St 

48   to      4^ 
84} 

too   to    950 

750   to    800 

600   to  1000 
750 

700  to 

750..... 

850 

800  to 
700.... 

900 

700  to  850 
550  to  650 

1000  tol085 
1100  toU85 

800  to  960 
650  to  800 

1000  tol085 
1100  toll 85 

900  tolOSO 
750  to  900 

1075  to  1100 
U75   to  1800 

10  75   to  11  00 

11  75   to  18  00 

10  75   to  11  00 
1175   to  1200 

1000  tolOSS 
1100  toU85 

950  tolOSO 
1050  toll  Of 

13  65   to  13  70 
1875   to  1300 
900   to    02S 

13  75   to  19  991 
12  00   to  18  35 
000 

iai2|to  1315 
12  00    to  12  25 
900   to    925 
870   to    800 

1820  tol980 
11!:0  tol800 
9C^   to  975 
826  to  832i 

1365  tol370 
1175  tol800 
950  totOOO 
8  674  to  870 

13121  to  13  50 
1100  to  11 85 
000  to  985 
8081  to   8181 

1190 

1100  toll 85 
9  75  to  1000 

9S9ito    030 

855   to 

8681 

780  to  787| 

18   to       9t 
13    to       16 

15  to 
18   to 

80 
14 

16    to 
13   to 

24 
16 

18  to 
14  to 

84 
16 

95  to      31 
15  to     90 

86  to 
15  to 

33 
80 

86  to      38 
15  to      39 

18   to       18) 

7   to 

8 

9   to 

10 

10|to 

11 

18ito     13 

Uito 

131 

11  to      19 

30   to       36 
30   to       39 
18  to       33 

"^35   to 
3J   to 
80   to 

40 
3C 
27 

36   to 
3^   to 
23   to 

43 
40 
27 

36  to 
36  to 
85  to 

48 

38 
88 

36  to      43 
36  to      40 
88  to      27 

36  to 

37  to 
85  to 

44 

40 
27 

36  to     44 

33  to      40 
33  to      87 

600  to    900 
900  to  1050 

600  to 
750  to 

700 
985 

390   to 
660   to 

540 
785 

800  to 
580  to 

500 
735 

300  to  500 
585  to   700 

4  50  to 
535  to 

500 
640 

485  to  500 
685  to   650 

900   to    850 
185  to    100 
165   to    170 
46   to       43 
46   to       58 
79   to       96 
as  to      90 

180  to    190 
170   to    175 
166   to    165 
3B«to       36i 
34   to       55 
70   to       96 
88  to       60 

1100   to  1300 
7  00   to  11  06 

Tio'to 

110  to 

97  to 

37  to 

48  to 

,130 

183 

114 

34 

124  to 

180  to 

110  to 

86  to 

37  to 

45  to 

186 
183 
114 

66 

1271  to  130 
188 

130 

55 
90 

L050 

lB;»Jto 
114  to 
23  to 
41|to 
50  to 
45  to 

650  to! 

121 

48  to      46 
53  to      57 
90  to      95 

750  to  900 

113   to   115 

51  to      53 
50  to      75 

11  00   to  13  00 

10  00 

1050 

1000  tol850 

700   to  1100 

...... ......^2 
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Prodxiott. 


Jaaiuffy. 


I'Mmiiiy. 


Haroh. 


AprlL 


May. 


BASSt  Loum— Contiiiiied. 

Beef,  men bbl. 

Pork,  mess do.. 

Lard do.. 

Batter: 

Prime  to  choice  dairy .  lb . 

Ck>antr7  packed  prime 

toctioioe lb 

CheeBe: 

Ohio  factory lb. 

Now  York  £Mtory..do. . 
Cotton: 

OrdiDary  to  good  ordi- 
nary   lb. 

low  middling  to    good 

middling lb. 

Tobacco : 

Lugs lb 

common  to  medium  ship- 
ping leaf lb. 

Wool: 

Tnb-washed lb 

Fleece- washed do. 

Unwaabed do. 


|13  50to|14  00 

17  50 

9  to      11 

32  to      S8 

17   to       20 

12i  to       13J 
13    to       14 


9  to 
102  to 
9|to 
6  to 
33   to 


10 

Hi 

51 

8 

40 


11350  to|14  00 

17  40   to  17  60 

9   to       11 

fi3   to       S8 

17   to       20 

12i  to      mi 
13   to       14 

lOi  to  111 

13   to  121 

Sito        5i 

«   to'  9 

33   to  40 


11350  to$14  00 

14  75   to  15  00 

9   to       11 

22   to       28 

16   to       18 


11350  toA4  00 

15  00   to  15  50 

9   to       11 

22   to       £8 

IG   to       18 


ISJto 
IB   to 


J? 


10  to  111 

llf  to  12^ 

2ito  5) 

6   to  9 

30  to  38 


Hi  to 
13   to 


10  to 
lUto 
2ito 
«  to 
30  to 


10* 
12i 

5* 

9 
38 


11350  to  114  OO 
1600  tol650 
9   to      11 

82  to      2$ 

14   to      16 

12i  to      13| 
13   to      14 


O^to  9| 

lOito  111 

2ito  5| 

5|to  9 

32  to  37 


23    to       26 


23   to       86 


23   to       26 


23   to 


SO  to      96 


ircw  OKLIAHt. 
Flour: 

Superfine bbl. 

Extra do.. 

Choice  to  fiuicy do.. 

Com,    whito    and     yel- 
low   bash. 

Oats do.. 

Hat: 

Choice ton. 

Prima do.. 

Beef: 

Texas bbl 

Western «...do.. 

Fulton  market . . . .  |  bbl . 

Pork,  mess do.. 

Lard lb. 

Butter: 

Choice  Goshen lb. 

Choice  Westom  ....  do. . 
Cheese: 

ChoicA  West'n  f^ict*y . .  lb. 

New  Yoric  oream ...  do. . 
8 agar: 

F^rtofoUyfair lb. 

Prime  to  smctly  prime, 
pound  

Clarified,  whito  and  yel- 
low  ..lb. 

Cotton: 

Ordinary  to  good  ordi- 
nary   lb. 

Low  middling  to  good 

middlii.g lb. 

Tobacco: 

Logs lb. 

Low   leaf   to    medium 

leaf lb. 

Wool: 

Louisiana  clear  ......lb. 

Clear  Lake do.. 


6  20 

6  75   to 
700   to 


760 
850 


60   to       69 
48   to       51 


5  90 

6  00  "to"  740 
759  to    825 

55   to       60 
45    to       50 


525    to    550     700    to    725 

6  00   to    7  50     71)0    to    9  25 

7  15   to    8  87i  10  00   to  10  75 


53    to       51 
47   to       52 


2300   to2400 


18  00 

14  00   to  15  00 


e.'S   to       70 
47   to       52 


550   ..  . 
6  50 'to*  7  75 
800  to  950 

57  to      60 
48  to      62 


18  00 1800 

16  50   to  17  00   14  50   to  15  00 


13  50   to  15  00 
10  50 

18  25  to  18  60 
llf  to       12i 


32 

24   to 

14|to 
16   to 

7|to 

81  to 

9|to 


12  25   to  12  50 
10  50 

17  62|  to  18  00 
11   to      12 


2^   to  12  50 
10  50 , 

16  00   to  16  25 
10    to       11) 


25 

15 
17 

8J 
81 
11 


30   to 
23 


31 


30   to 
22 


33 


13   to       14 
16    to       16i 


15. 
17. 


•    to 

8|to 
Hte 


Ill 

111  to      121 
4|to       7 

7|to      10| 


into 

4  to 
7   to 


H 

"4 
.11 

131 
61 

10 


6|to 
8|to 
10   to 

lOfto 

111  to 

2  to 

7  to 


1900. 
17  00. 


14  50   to  15  00 

10  50 

17  00   to  17  25 
10|to       11 


1450  toUOO 
1050  tolOTS 
1500  tol585 
91  to      111 


24   to 
18 


27 


25. 
20. 


15   to 
16|.... 

e|to 

9|.... 

lOito 


15| 
91 


10i|       61  to 
Ifil!     10|  to 


10 


aiM  FEARCIBCO. 
Fl  onr: 

Superfine...*.. bbl. 

Extra do.. 

I'amily  and  fancy... do.. 
Wheat: 

c;Alifomia ««Dtal. 

Oregob  .............do.. 

Barley  ...««.•...  .»....do.. 


500  to  550 

550  to  600 

•  25  to  725 

2  00   to  2  25 

200    to  SCO 

1 17|  to  1  30 


4  79  to  5  00 

525  to  625 

6  50  to  7  25 

200  to  S20 

200  to  220 

125  to  135 


4  75  to  5  00 

5  25  to  6  00 
62S  to  725 

200  to  S 15 

2  00  to  215 

120  to  135 


2   to 
7   to 


18    to 
^  to 


llj 

9i, 

ll|I 

i 
6J. 

10 

23 
24 


4  75  to  5  00 

5  25  to  6  00 
625  to  6  72 

200  to  820 

200  to  2  20 

150  to  160 


13  to 
16|.... 

9|to 

9|to 

11  to 

eito 

10|to 

2  to 

7  to 

20  to 
24   to 


14 


H 

13 

91 

ni 

61 

10 

22 
35 


700  to  750 
875  to  900 
950  tolOOO 

300  to  305 
300  to  305 
175  to   1«0 
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JlUBA. 


|13 SO  to  11400 

14  50   to  15  GO 

9   to       11 

S2   to       38 

14  to       16 


9ito  91 

lOitO  111 

S4to  54 

Sfto  9 

33   to  37 


113  10  to  $1315 

S^to  0^ 

80   to  S5 

7   to  12 

7   to  9 

91  to  lOi 

11  to  111 


Joly. 


112  40  to  $14  00 
61  to         94 


Anj^nst.         Soptombor.        October.       KoTomber.      Dooember. 


80  to 
9  to 


9  to 


30 
15 

H 


$13  40  to  114  00 
84  to   94 

15  to  35 

10  to   15 


38  to   40 


....$1425 

$13  OO  to  $13 15f$13  85  to  14  00 
7*  to   9 


9  to 


n 


3  to 

4  to 
88  to 


44 

74 

40 


14  to 
8  to 


IS  to 


94to  10 

104  to  H 

Uto  44 

3  to  $1 

88  to  41« 


83  to 
10  to 


13  to  134 

94  to  9S 

104  to  102 

14to  3 

HU>  64 

88  to  414 


$13  00  to  $13  25 

1325  tol;i374 

74  to   81 

80  to   35 

15  to   30 

13  to   14 
D 

94tO   10 

104  to  114 

Uto  34 

34to  64 

88  to  414 


20  to   86 


30  to   33 


80  to  33 


550 

6  50  to  8  75 
9  00  to  9  50 

57  to   60 

48  to   S3 


19  00. 

17  00. 


5  85 

}  00  to  7 
KSO  to  10 

58  to 
46  to 


Nominal 

6  00  to  7  75 
8  00  to  8  50 


60 
50 


70  to 
40  to 


00 

50  to  17 


00 


1800  to  19  00 
17  00 


450 , 

500  to  600 
650  to  737^ 

56  to  674 
40  to   43 

1700  tol750 
1600 


S3  to 


475  to  500 

535  to  685 

650  to  750 

57  to      60 

41  to      43 

1600  tol650 


87  to     32 


80  to      28 


500 

525  to  675 
675  to  7  25 

56  to      63 
36  to      50 

1500  tol600 
1650  tol700 


435 

450  to  GOO 
600  to  700| 

.  60  to   63 
37  to   40 

1800  tOlOOO 

1600 ;.. 


1350  to  1400 

14  50  to  15  00 
10  50  to  10  75 

15  00  to  15  75 

94  to   114 


00  to  14 

50  to  15 

50  to  9      . 

25  to  14  374  14  25 

9  to    * 


14  00  to  14  50 
950  to  975 


1450  to  1500 


1450  tol500 


11 


85. 

80. 


10  to   11 
164 


94to  94 
91  to  94 
11  to   13 


84  to 

Oi 

94  to 

104  to 

HI 

10|tO 

»  to 

61 

2  to 

7  to 

10 

7  to 

80  to 
84  to 

83 
35 

844  to 
374  to 

675  to  700 

725  to  750 

750  to  900 

840  to  850 

140  to  350 

IM  to  17S 


34  to 
33  to 

9  to 
14  to 

9ito 

94.... 

11  to 


27 
86 


H 


13 


12 

104 

13 

61 

10 

854 
28 


4  75  to  5  00 
525  to  550 

5  75  to  6  75 


94  to   11 

85  to   30 
94  to   87 

114  to 
(*) 

91  to 

94.... 
11  to 


1375  tol380 
94tO   10 

87  to   30 
19  to  30 

104  to  11 
14 


1475  tol500 
91  to   114 

97  to  88 
30  to   33 


1450  tol550 
950 

14  75  to  1506 
9itO   11 

88  to   30 
88  to   30 


9|to 
lOfto 


64  to 

86  to 
39  to 


IS 

101 

HI 

...64 

10 

27 
30 


500  to  550 
5  75  to  6  00 
650  to  750 


H 

84to  g| 

•4to  104 

8ito  94 

9|to  101 

3  to  6 

64to  9 


450 

475  to  5  00 
550  to  650 


915   to    3  25     215   to    2  40  I  190  to  820 
215   to    8  35     315    to    8  40     300  to  815 
150^    175 'ISO   to    185ll50tol85 
*VoMiaBMrlMi 


154to 
•  to       84 
84tO       81 

fit 


9  to 

10|to 
3  to 
6  to 

87  to 

884  to 


10 
114 

51 

9 

88 
29 


500  to  535 
575  to  685 
650  to   725 


15. 


.124 
..8| 


1350   tol550 

940   to  950 

1300  tol32.^ 

84to       91 

86  to      31 
SO  to      31 

18   to      13 
15 


9  to  91 

10  to  114 

3  to  54 

54to  8 


S64 

874to     29 


475  to  525 
575  to  635 
650  to  735 


300  to  8374  800  to  835 
300  to  835  8  00  to  330 
160  to  I85I  170  to  IM 


54to  61 

6|to  7 

Tito  9 

9  to  91 

104  to  111 

3  to.  5 

54to  • 


475  to  500 
575  to  625 
675  to  785 

815  to  843 
815  to  840 
160  to  19$ 
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ProdiMU. 


Sax  FBANdboo— CoAt'4. 

Oftta OMital. 

Cora do.. 

Haj,  State ton. 

Pok: 

Heu bW. 

Prime  meee do. 

Beef: 

Mesa bbl 

Family  moM  ...h&Lf  bbl. 

Lard    lb. 

Batter: 

O^erlaad lb. 

OaUfeniia do. 

Oregon do. 

Oheeae... do. 

Wool; 

KaCiTe lb. 

QaUfornia do. 

OrefMi do. 


January.  February. 


II  85  to  19  00 
1  15  to  1  95 
11  00    to  18  00 

2200  to  2300 
90  00   to  21  00 

9  00   to  10  25 

8  50..-. 

U   to       13i 

16  to  18 

25  to  35 

20  to  25 

lt|tO  15 

10  to  12 
15  to  22 
80  to   S5 


1190  to  1925 

190  to  139 

1100  to  18  00 

2900  to  2300 
9000  to  21  00 

9  00  to  10  50 

850  to  900 

19i  to   14 

16  to  18 

85  to  35 

20  to  25 

ISi  to  15 

10  to  18 
15  to  93 
80  to   85 


Mardh. 


i$175  to  18  20 

I  40  to  1  50 

10  00  to  15  00 

2200  to  93  00 

9000  to  9100 

9  00  to  10  50 

800  to  850 
19*  to   144 

16  to   18 

25  to   98 

20  to   95 
ISitO   15 

10  to   19 

15  to   89 

fiO  to   9S 


AprU. 


9900  to$885 

I  70  to    1  75 

13  50  to  18  50 

9900  to  2300 

17  50  to  10  00 

9  00  to  10  50 

800  U    850 

Hi  to       141 

16  to       18 

84  to       96 

18  to       90 

10  to       15 

10  to       18 

15  to       92 

90  to       82 


May. 


e215  to|950 

95  to  905 

1600  to3400 

2900  to9300 
1800  to  1900 

900  tolOSO 
800  to  950 
Hi  to      14ft 

16  to  18 

94  to  88 

18  to  90 

10  to  15 

10  to  15 
15  to  85 
90  to     85 


LIVE-STOOK 


Bxtra  beeree  — eental 

Good  to  prime da., 

OommoD  to  Cdr do. . 

Texaoa  and  Cberokeea, 

eealal 

Bmlk  of  H^ea eemtal 

Averaice do 

.    Mllohoowv head 

Veal  ealree oental 

Bheep  ...... ....••. ...do.. 

Bwlne  ..a...  ■•.■■•  ....do.. 


11  85  to  18  50 
10  95  to  11  00 
759   to  1000 

780  to    900 

9  SO  to  10  00 

975    

3600  to  7000 

500  to    900 

460  to  800 
NoneaUre  .. 


Onttiet 

Cboioe  beerea.. . .  ooDtal . 

Fair  to  good do.. 

Common do.. 

flheep do.. 

Swine,  corn-fed de.. 

BALTOfOlB. 

Cattlet 

Beetbeeres..^ cental. 

First  qaality    do.. 

Medium  or  |^>od  qnality, 
oental .., 

Ordinary cental 

General  aTerage  of  the 
market oental 

Most  of  Ctie  sale do. . 

Sheep    do.. 

Bwine de.. 

CINCIIIKATL 

Cattle: 

Qood  to  choice  native 
steers oental 

Fair  to  medinm do. . 

Common do.. 

Sheep do.. 

Swlue de.. 

OUOAOO. 

Cattle: 
Choice  beeree  ...cental. 

Good  beeves do.. 

Medium  grades de . . 


1850 

11  85   to  18  00 
i  90   to  11  50 

175 


•  95  to 
5  12i  to 
400  to 
150  to 
850   to 


700 
6  191 
500 
700 
995 


550   to    695 
495   to    595 


350   to    400 
300   to    350 


4  12  ........ 

369  to    450 

450  to    500 

8  00  to    8  75 


400  to  500 

JOG  to  3  75 

3  25  to  S  To 

485  to  550 

6  10  to 


roo 


5  00  to  5  50 
450  to  480 
3  80   to    4  40 


490   to    669i 
Kone  aUre . . 


4000   to  7000 
650    to    950 
5  19ito    6  37i 
None  alive. 


625   to    700 
5  I2i  to.  6  lt!i 
400    to    500 
9  00    to    6  50 
8  00    to  10  00 


595   to    695 
495    to    595 


350    to    400 
300   to    350 


485  

4  00  to    4  75 

450  to    700 

8  00  to    8  6Si 


4  25  to  5  25 

3  25  to  4  00 

2  45  to  3  00 

3  '25  to  5  75 
490  to 


590 


5  25  to  5  75 
4  30  to  4  75 
375   to    480 


995 


1150  to  IS  00 
10  50  to  11  95 
995 


4500  to6500 
668  to  850 
650  to  750 
None  alive... 


695   to    795 
5  I9i  to    6  I9i 
4  00    to    •  "* 
400    to 
875    to 


500 
795 
950 


525    to    625 
450   to    525 


3  75    to    4  50 
3  95    to    3  75 


450  

4  00  to    5  00 

450  to    700 

700  to    850 


495  to 

300  to 

9:15  to 

395  to 

4  75  to 


5  00 
3  75 

5  75 
580 


510  to  5  75 
4  50  to  4  80 
400   to    430 


1850 

1050  to  11 50 
975 


885  to    160 


5000  to7000 
590  to  700 
450  to  785 
Nonealiva.. 


595  to  700 

5  95  to  6  95 

4  50  to  5  1'2i 

500  to  700 

700  to  850 


537    to    625 
500   to    537 


400   to    900 
350    to    400 


487  

495  to    550 

4  00  to    6  75 

700  to    800 


to 
to 


425 

3  Co 
995 

4  95    to 
495    to 


525 
400 
to  300 
600 
5  40 


5  35  to  5  75 
4  75  to  5  10 
430    to    460 


685  to  700 
595  to  600 
350  to  500 
400  to  750 
775  to  875 


550  to  685 
500  to  550 


450  to  900 
350  to   49S 


509 

4  75  to  550 
450  to  659 
785  to   800 


4  75  to  550 
3  75  to  4  50 
300  to  350 
39.^  to  COO 
450  to  550 


575  to  600 
595  to  550 
900  to  53S 
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JaBA. 

jQlj. 

AuglMt 

October. 

KoTember. 

DMomber. 

$190  to  $985 

165  to    190 

14  00   to  83  00 

$185  totals 

165   to    180 
1500   to8400 

11  90   to  |2  30 
185   to    190 
13  00   to  31  50 

1175  tolSOO 
185  to  195 
1300  to9350 

1175  tot815 
175  to   190 
1400  to8350 

1175  to|9<»  1160  to|9  10 
100  to   175     170  to  900 
1300  to9950  1300  to9980 

9900  to9300 
UOO  to  10  00 

9900  to9950 
18  00  to  10  00 

9900  to9S50 
18  00   to  10  00 

9900  to9950 
1800  tol860 

1900  to9960 
1890  to  1900 

9900  to9960 
1800  tol850 

9800  to9369 
1850  tolOOO 

900  to  1050 

800   to    850 

lit  to       14| 

900   to  1050 
800   to    8S0 
lUto      13i 

900   to  1050 

800   to    850 

Hi  to       13i 

900  to  950 

800  to  850 

11  to     131 

850  to  900 
800  to  850 
U  to     18| 

850  tol050 

800  to  850 

10|to     19 

850  tolOOO 

800  to  850 

10|to     U 

18  to      95 

94  to      98 
18  to      80 
10  to      15 

18  to      95 
94  to      88 
18   to      SO 
10  to      15 

18  to      85 
S4    to       35 
18   to       90 
10   to       15 

18  to     95 
94  to     40 
18  to     90 
10  to     15 

16  to     95 
95  to     50 
18  to     90 
10  to     16 

16  to     95 
95  to     50 
16  to     90 
IB  to     15 

18  to     95 
95  to     40 
18  to     80 
15  to     90 

10  to      15 
15  to      974 
90  to      97i 

19  to      15 
15   to       38 
90  to      S3 

19  to      15 
15  to      99 
85  to      33 

11  to     16 
15  to     80 
95  to     90 

10  to     15 
15  to     96 
95  to     91 

10  to     19 
16  to     90 
18  to     90 

10  to     15 
15  to     96 
18  to     96 

MABEBTa 


1900  to  1850 
U  00  to  11  75 
10  00  to  10  75 


1875  to  1300 

1850 

750 


6500  to7500 
500  to  785 
495   to    700 

970   to    5  61i 


700  to  785 

9  5a  to  6  75 

456   to  585 

400   to  550 

660  to  775 


695  to  650 
960  to  .695 

500  to  550 
400   to    500 

679  .. 

960  to  685 
375  to  585 
650  to    750 


4000  toSOOO 

350  to    650 

450  to    685 

540  to    560 


750  to    950 


13  50  to  14  50 
1300  toU60 
1900  tol995 

1100 


450  to 
3S5  to 
950  to 
3  85  to 
495   to 


550 
425 
3  00 
450 
590 


5  75  to  6  00 
5  50  to  5  65 
475   to    590 


5500   to8500 

300   to    700 

4  75   to    6  95 

Searoe     and 

nominal. 


750  

6l8ito  7  85 
385  to  600 
4  00  to  5  75 
750 


618  to    6  75 
500   to    600 


450  to    500 
360  to    499 


509  

500  to  685 
400  to  500 
685  to    785 


485  to 

385  to 

350  to 

850  to 

485  to 


575 
400 
300 
400 
490 


1385  tol875 

1900 

995 


795  to 

6t)0  to 

450  to 

400  to 


7  75 
700 
575 
575 
750 


5  75   to    6  70 
600  to    575 


400  to    475 
360  to    400 


450  to  550 
400  to  550 
7  75   to    8  75 


450  to 
385  to 
850  to 
950  to 
485   to 


600 
485 
300 
496 
530 


U 


695  tol095 


4000  to7500 
695  to  695 
400  to  600 
650  to  5871 


700  to  795 
575  to  695 
350  to  550 
400  to  600 
795  to  800 


575  to  695 
450  to  696 


396  to  495 
950  to  396 


695  to  660 
560  to  600 
495   to    560 


600  to  695 
5  50  to  5  75 
400   to    696 


375  to  450 
400  to  500 
700  to  750 


485  to  550 
395  to  400 
800  to  300 
850  to  450 
4  50  to  535 


560  to  600 
515  to  540 
395  to  460 


60  toll 75 

1166 

895 


4000  to8000 
650  to  890 
450  to  575 
5694to  600 


663|to  675 
595  to  695 

4  00  to  500 
400  to  675 
695  to  875 


575  to  625 
475  to  685 


400  to  485 
300  to  375 


4000  to8000 
975  to  875 
330  to  6184 
55^ 


1075 

900 

800  to  675 

700  to  795 


1195  toll 96 
1600  to  11 00 
996  to  975 

800  to  956 
900  tolOOO 
950 ^ 


540  to 


650  to  675 
5»  to  695 
400  to  500 
375  to  550 
885  to  850 


519  to  600 
419  to  469 


395  to  419 
900  to  300 


400  to  500     375  to   450 

500     195  to  500 

700  to  800     650  to  750 


375  to  535 
375  to  350 
900  to  950 
350  to  450 
450  to  500 


500  to  575 
485  to  475 
900  to  400 


350  to  500 
875  to  335 
300  to  350 
850  to  485 
400  to  480 


460  to  500 
400  to  440 
350  to  390 


300  to  900 
400  to  600 
470  to  i^80 


685  to  675 
487|to  587| 
3  50 

375  to' 5  50* 
600  to  675 


585  to  600 
486  to  595 

390  to  495 
300  to  356 


350  to  475 
350  to  500 
550  to  699 


350  to  479 
875  to  350 
300  to  950 
850  to  400 
390  to  450 


595  to  550 
465  to  610 
410  to  406 
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Frodnote. 


OmoAoo— Contiiiaed. 

Ottta»-Conti]ined. 

Inferior  natives . .  oeo tal . 

Texnne.  throngb  droves, 

cental 

Sheep oental. 

Swine do.. 


lAIHT  LOUIS. 

Oftttlei 
Good  to  choice  native 

steers oental. 

Common    to    fkir    na> 

tiveo oental. 

Inferior  tooommon  na- 
tives  centtd. 

Texans,  fair  tooh'ce.do. . 

Sheep do.. 

Bwine do.. 

Horses: 

Plan head. 

Plain  to  choice  8onth- 

em head. 

StreetsMT,  heavr  . . .do.. 
Good  to  extra  dr^ht.  do. . 

Good  drivers do.. 

Extra  .••••.........do.. 

▲notion     horses     and 

ponies head. 

Mnles: 

14  to  15  hands  hish.  head 

15  to  1<  hands  high.  .do. . 
Extra  ••■••p.... ....do.. 


January. 


Fehmary. 


$800   to  1350  1900   to  1360 


00  to    4  50 

05   to    6  7M 


3  50  to 
5  75   to 


5S5l 
695 


March. 


1385  to|365 


8  75   to    5  50 
5  40   to    6  00 


I 


5000tO  9000 
75  00  to  185  00 
100  00  to  130  00 
175  00  to  825  00 
885  00  to  850  00 175 


Cattle  I 
Tex*n  be*vesj  ch'ce.  head. 

First  qnality do.. 

BeoonoqnaUtj   ..do.. 
Corn-fed  beeves.. oental. 

Hilcb-cows head. 

Veal  calves do.. 

Bheep  .•■■••■•••■•. ...do.. 

Swine oental. 

Borsest 
Good  combined  ...head. 

Ck>od  pings do.. 

Common  ...........do.. 

Hnleo:* 
First  class,  broken .  head 
Good,  soited  to  sngar- 

making head 

Small,  suited  to  rioe 
and  cotton  planters. 
broken head. 


I 
450tO      525     450to     525     4  50  to 


385to  485 

800to  350 

300to  400 

a  75  to  5  00 

400to  685 


SOOOto    6500  3000to    6500 


8500to    4500  8500to    4500 


8500  to  18000 
115  00  to  ISO  00 

17500  to  leooo 


SOOOto    9000 
700tO      900 

aooto    600 

550tO      050 

150  00  to  200  00 
100  00  to  ISO  00 
40  00  to  80  00 

190  00  to  835  00 

175  00  to  800  00 


S85to  485 

SOOto  350 

300to  400 

8  75  to  5  00 

3  75  to  5  90 


SOOOto  9000 

75  00  to  100  00 
100  00  to  130  00 
150  00  to  175  00*150  00  to 
00  to  800  00 


535 


385to  485 

SOOto  385 

300tO  400 

8  75  to  5  00 

3  75  to  6  00 

SOOOto  6500 


SOOOto 
75  00  to 
100  00  to 


175  00  to 


9000 
10000 
130  00 
175  00 
800  00 


SSOOto  4500 


e500tol20  00'8S00tol80  00 
115  00  to  150  00 115  00  to  150  00 
175  00  to  185  00  175  00  to  180  00 


3500to    4500  3500tO    4500 

...35  00 35  00 

8500to    3000|8500to    3000 


SOOOto 
700  to 
SOOto 
SOOto 


90  00 
900 
600 
600 


001 


35  00  to 

ss'bo  to' 


45  00 
.35  00 
30  00 


April. 


1385  to  1535 


»S5   to    5  75 
465   to    545 


5  SO  to      5  75 
4  75  to      5  25 


8  50  to      3  75 
3  00  to      4  00 


Maj. 


1350  to$480 


3000to    6500 

SOOOto  9000 
75  00  to  100  00 
100  00  to  130  00 
150  00  to  175  00 
175  00  to  200  00 

SSOOto    4500 


85  00  to  120  00 
15  00  to  150  00 

L7S  00  to  185  00 


.  . 


35  00  to  45  00 

35  00 

SSOOto  3000 


SOOOto 
700  to 
SOOto 
SOOto 


90  00 
900 
600 
600 


ISO  00  to  200  00 150  00  to  200  00 


lOOOOtO  150  00 
4000to  8000 


190  00  to  835  00 
175  00  to  800  00 


190  00  to  225  00 


100  00  to  105  00 100  00  to  105  00 


100  00  to  150  00 
4000to  8000 


SOOOto  90  00 

700to  900 

200to  GOO 

SOOto  600 

150  00  to  80000 
100  00  to  150  0(> 
40  00  to  80  00 

190  00  to  225  00 


175  00  to  900  00;175  00  to  800  00 


100  00  to  105  00  100  00  to  105  00 


400  to  68S 
400  to  580 


575to     600 

SSOto     500 

SSOto  400 

300to  425 

SOOto  600 

300tO  535 

3000tO  6500 

SOOOto  9000 
75  00  to  10000 
100  00  to  130  00 
15000tol7500 
175  00  to  200  00 

SSOOto  4500 

65  00  to  180  00 
US  OOto  15000 
175  00  to  185  00 


3500to  4500 

.-3500 

SSOOto  3000 


SOOOto  9000 
700to  900 
SOOto  600 
500to     600 

150  00  to  800  00 
100  00  to  150  00 
4000tO  8000 

190  00  to  825  00 

175  00  to  90O  00 

100  00  to  105  00 


*  Green  mnles  generally  sell  aboat  tU 
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Juna 

Ju39' 

Angnit 

September. 

October. 

Novemb«. 

Deoember. 

$350  to  $425 

$850  tofSOO 

1225  to$450 

#200  tolSOO 

1200  to$340 

I860  to|315 

$250  to|390 

850  to  350 
8  75  to   4  50 
47S  to  590 

350  to  350 
300  to  425 
450  to  490 

2  40  to  325 

S75  to    5  00 
400  to    585 

250   to 
460    to 

450 
490 

3  00   to    4  40 

4  50   to    515 

300  to  425 
470  to  540 

875  to  400 
490  to  445 

SOOto      550 

.650 
..400 

565to     635 
595 

485to     550 
440 

450to  S37| 

SOOto     400 

S75to     300 
865to     360 
S75to     450 
570to     620 

4  SO  to     535 

312|to     485 

885to     310 
885to     423 
SOOto     435 
485to     565 

4SKSto     f  00 

SSOto      450 

375 

SSOto      400 

S75.-.. 

SOO 

S85to     375 
SSSto     450 
605to     640 

875 

880to     365 
8  75  to     ^50 
585to     635 

SOOto      425 

..!.......:"- 

8  75  to     415 

S30to     600 
386to     S35 

8  75  to 
400  to 

425 
4  55 

SOOto     435 
360to     440 

SOOOto    6500 

SOOOto    4000 

6000to    8500 
90  00  to  110  00 
90  00  to  160  00 
110  00  to  175  00 
175  00  to  850  0(^ 

SOOOto  4000 

SOOOto  7500 
80  OOto  10000 
9000tot6000 
UOOOtoSOOOO 
SOOOOtoSSOOO 

2000to  4000 

4000to  8000 
fiOOOtolOOOO 
90  OOto  175  00 
ISO  00  to  16000 
20000to85000 

SOOOto  4000 

4000t0  8000 
7500to  9000 
9000tol7500 
ISO  00  to  160  00 
SSOOOtoSOOOO 

ISOOto  3000 

SOOOto    9000 

SSOOto  7000 

75  00  to  100  00 

7000to   6500 

too  00  to  130  00 

100  OOto  16000 

ISO  00  to  175  00 

140  00  to  160  00 

175  00  to  SOO  00 

25000to30000 

SSOOto    4500 

SSOOto    4500 

7000to    9500 
90  00  to  140  00 
140  00tol60  0(^ 

SSOOto  4000 

TOOOto  9500 
9000tol4000 
140  00  to  160  00 

SSOOto  4000 

SOOOto  8500 
8500tol5000 
150  00  to  165  00 

SSOOto  *40 00 

SOOOto  8500 
8S00tol2500 
135  OOto  160  00 

25 OOto  4000 

85  00  to  ISO  00 

SOOOto  8500 

115  00  to  150  00 

8500tol2500 

175  00  to  165  00 

13500tol6000 

SSOOto    4500 

SSOOto 

'as'oo  to' 

45  00 
.35  00 
30  00 

4000 

SOOOto    35*00 
SSOOto    30  00 

4000 

SO  IK)  to  3500 

SSOOto  3000 

4000 

SOOOto  3500 

SSOOto  3000 
SSOto     400 

4000to  8000 
600to     800 
SOOto     500 
400to     650 

4000 

.• 35  00 

tSOOto    3000 
2  50  to      4  00 

3000to  3500 
SSOOto  3000 
SSOto     400 
SOOOtolOOOO 
600to     800 
SOOto     500 
450to     600 

SOOOto  3500 
SOOOto   3000 
250to     500 

SOOOto    9000 
700to      900 
SOOto     600 
SOOto     600 

SOOOto 
7  00  to 
200  to 
SOOto 

90  00 
900 
600 
600 

SOOOto    8000 
8  00  to    10  00 
SOOto     500 
550to      600 

4000to  700O 
600to     800 
SOOto     500 
400to     600 

SOOOtolOOOO 
600to   1000 
200to     400 
350to     500 

150  00  to  200  00 
10000  to  150  00 
4000to    8000 

150  00  to  200  00 
100  00  to  ISO  00 
40  00  to  ,80  00 

150  00  to  SOO  00 
100  00  to  150  00 
4000to    8000 

ISOOOtoSOOOO 
100  OOto  15000 
4000to  8000 

ISOOOtoSOOOO 
100  00  to  ISO  00 
4000to  6000 

13500tol8S00 
6500tol3500 
SSOOto  6500 

13500tol8500 
8500tol3S00 
2500to   6500 

190  00  to  285  00 

190  00  to  825  00 

190  00  to  825  00 

19000to22500 

19000toS8500 

175  00  to  810  00 

175  00  to  810  00 

175  00  to  800  00 

175  00  to  800  00 

175  00  to  800  00 

17500to80000 

17500to20000 

160  00  to  185  00 

160  OOto  185  00 

100  00  to  105  00 

100  00  to 

105  00 

10000  to  105  00 

lOOOOtolOSOO 

lOOOOtolOSOO 

SSOOto  9000 

SSOOto  9000 

per  hMbd  lower  then  broken  ones. 
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NEW  YORK. 

The  aiuinal  recetpts  of  different  classes  of  farm  animala  during  tlie  last 
ten  years  were  as  follows : 


AnSmftLi. 

1868. 

1869. 

1670. 

1871. 

Itll. 

Beeres 

293,101 

5,382 

82,935 

1,400.623 

076,511 

325,761 

4.836 

93.984 

1,479.563 

901.308 

356,026 

5,050 

116.457 

1.463,878 

899.625 

380,934 
4.646 

121.037 
1,331,^76 
1.334.499 

485,875 

Clows 

5,088 

Calves  .d 

115.190 

Sheep - 

1. 178. 518 

Swine.... 

t;929;77T 

Total 

2,758.558 

2,805,452 

2,841,036 

3.173,984 

3.647.788 

A 

A»H««l^ 

1073. 

1874. 

1875. 

1876. 

187T. 

Beoree 

442.744 
4.701 

116.015 
1,106.715 
1,085.389 

454.033 
3,676 

104.710 
1.165,353 
1,774,228 

453,060 
6,034 

117,580 
1.228.580 
1,388.541 

477.276 
3,967 

125,504 
1.247.880 
1.288,171 

505.  tlT 

Cows '. 

iM 

CatTee 

130.161 

Bheap 

180^087 

•wiS..;;;::;;.."..;.:;;;;;.:"...::.;!:. 

1.8881006 

Hotal 

3.755,564 

3,502,009 

3,192,745 

3.136,828 

3.184,668 

BOSTON. 


The  followin; 
calveS)  Bheepy 


table  shows  the  receipts,  for  the  last  ten  years,  of  cattle, 
.t  hogs,  and  pigs: 


Tear. 

Cattle. 

Teals. 

Sheep. 

Fat  hogs. 

Pi«». 

lteti4 

1868 i 

110,018 
129.353 
12^,  592 
129,147 
157,366 
167,730 
163,300 
14&285 
158,989 
156,907 

13,700 
13,000 
16.000 
13,230 
17,858 
19,  Sfie 
17.670 
16.781 
13,037 
15,981 

492,796 
440.404 
450,997 
467,065 
412, 217 
414,026 
364,281 
372,370 
348, 510 
346,647 

187,544 
145.200 
168.902 
338,020 
592.727 
83s.  203 
661,937 
317.6.^ 
352.202 
385,776 

10,443 
23.616 
20.529 
13,2<J0 
9.298 
16.304 
26,324 
14,051 
9,115 
4,834 

791441 

I860 

751.873 

1870....^ 

1871 

781,020 
960.748 

1872 

1. 189.  400 

1873 

1.  455.^1 

1874 

1, 133,  518 

1875 

866  425 

1876 

881,643 
848.145 

1877 

BALTIMOEE. 


Cattle. — ^The  annual  receipts  of  cattle  at  Baltimore  during  the  last 
eleven  cali^dar  years  were  as  follows:  1867,  65,713  head;  18G8,  75,801; 
1809,91,000;  1870,89,021;  1871,88,386;  1872,92,292;  1873,94,664;  1874, 
130,946;  1875,  113,379;  1876, 109,854 j  1877, 112,862.  Of  the  receipts  of 
1877  the  butchers  of  Baltimore,  Washmgton,  Annaiiolis,  and  other  ueigh- 
boriug  towns  took  78,000;  8tock-bre>eder8  of  Maryland  and  Pennsylvania 
took  *^1,600,  and  Eastern  speculators  13,350  head. 

Switie. — The  receipts  of  swine  for  eight'  years  were  as  follows:  1870, 
300.000;  1871,  307,436;  1872,  400,874;  1873,  392,734;  1874,  357,547; 
1875,  277,496;  1876,  247,462;  1877,  322,945.  The  entire  receipts  were 
taken  b^  butchers  of  the  city  and  vicinity.  The  abundance  of  ice  in- 
creased the  number  of  hogs  packed  during  the  summer;  winter  packing 
hfts  been  entifel>  n^gleot^  for  many  years. 
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CIRCmVfATL 


Gattls. — The  receipts  and  shipments  of  aU  gradea,  together  with  the 
annual  average  prices  per  cental  of  prime  beeves  during  the  last  twenty 
commercial  years,  were  as  shown  in  the  table  below.  Statistics  of  this 
market  are  gathered  by  the  Cincinnati  Merchants'  Exchange,  and  ar- 
ranged in  "  commercial  years,"  ending  August  31  of  each  calendar  year. 


ConmerciEl  yean. 

5 

1 

It 

1 

1 
1 

n 

lS57-'58 

»,S66 

43.100 
43.183 
40.685 
S7.004 
31.015 
30.159 
54.434 
79.503 
91,496 

17,115 
83.615 
90.593 
19.357 
93,467 
16,739 
14.903 
19.079 
31.^00 
43,079 

♦3  78 

488 
390 
330 
334 
396 

6  74 

7  45 
755 
7  971 

1867-'68 

87.459 
107. 813 
107.167 
195,  ni 
169,655 
149.629 
199.426 
997.450 
943.503 
903,796 

48.315 
40.185 
54,681 
53,278 
76.666 
53,385 
79.551 
103.438 
98.329 
98^800 

17  97 

1858-'&9 

1868-*69 

5691 

185^*60 

1869-*W 

t06O-'61  ..* 

ISTO-"!!   

5  05 

186U'63 

1871-  73 

390 

188S-'63 

l873-'73 

1863-'64 :. 

1873-74 

I864.'65 

l874-'75 

4  3a7 

186S>'66 

l87»-'76   

3  95.6 

18a6-'67 

1876-*77 

3  60.9 

Sheep.— The  receipts  and  shipments  of  the  last  twenty  commeroial 
years  were  as  follows: 


TeM. 

Seoeipta. 

SUpmeata. 

Tear. 

Beodpte. 

Sblpmenti.       Tear. 

Beeeipte. 

Shlpneftta 

l«57-'58... 

17.869 

4,363 

1864-^.. 

47.093 

5,815 

l8n-*79.. 

187. 8S9 

68.  «1 

l858-'59... 

29,064 

6.085 

1865.'«6.. 

72.999 

13,177 

18rr2-'73.. 

131.633 

69.755 

1859-HK)... 

95,009 

6.794 

l866-»67.. 

91,987 

94.059 

lb73-*74.. 

940. 161 

101.973 

186».'61... 

Sa.041 

6,000 

l867-'68.. 

73,097 

19.609 

l874-'75.. 

278.102 

179.007 

1861-62... 

27,453 

7,433 

l868-'69.. 

117,548 

31,353 

l875-'76.. 

355.648 

978.390 

ie6».'63... 

25.900 

4,745 

isee-To.. 

90.905 

35.581 

l876-'77.. 

946,188 

910,299 

S96».'64... 

35.223 

4.077 

iwo-ni .. 

1H8»3 

51.109 

SwDfE, — The  number,  weight,  lard  product,  and  value  of  the  hogs 
packed  during  the  last  seven  winter  packing  seasons  at  Cincinnati  were 
as  follows : 


Season. 

i 

I 
1 

I! 

I. 

f 

h 

r 

< 

"5 

II 

1C70-T1  

481.560 
630.361 
626.305 
561.253 
560.164 
563.359 
583.^ 

Pounds. 
29a  8 
«89.a 

3019 
280.7 
«7d.23 
27a  68 
974.71 

Pounds, 
143,890.198 
182,  283, 049 
190. 960, 394 
163,232.506 
155.  864,  126 
164,185,386 
143.83«.881 

Pounds. 
42.62 
41. 0- 
45.67 
39.7 
41.77 
37.8 

3a9 

Pounds. 
20,  524.  01*7 
25.  854. 947 
2».  riO;i,  349 
23. 074,  744 
23.  398.  050 
21,296.034 
90.000,665 

1871-*7a  

$4  3G.4 

3  92  3 

4  5A2 

6  9y.  n 

7  27.53 

5  90.18 

|7, 949,  369 

l87«-"r3 

7,  491. 276 

1873-74  

7,341,953 

l874-'7$  

10,  San,  584 

1875-*76  

11,217,469 

1876-'77 

8.488,837 

Digitized  by  VjOOQIC 


220         REPOBT  OF  THE   C0MKIS8I0NEB  OF  AGBICULTUBE. 

CmOAGO. 

HoBSES.— The  reeeiptB  and  shipments  of  the  last  five  years  were  as 
follows : 


1873. 

1874. 

1875. 

1176. 

1877. 

Honthi. 

• 

s 

B 

1 

1 

1 

5 

i 

& 

1 

1 

<Q 

1 

1 

a 

i 

^AotMry .......... 

C27 

2,135 

4,253 

2,013 

2,666 

2,737 

1,104 

1,073 

1,340 

779 

422 

240 

467 

1,978 

3.909 

2,601 

2,663 

2,276 

9d4 

1,002 

1,254 

609 

370 

S27 

688 

2,538 

3,838 

2,739 

1,603 

1,807 

804 

853 

838 

1,251 

423 

206 

604 
2,376 
3,690 

%cn 

1,607 
1,508 
839 
760 
888 
1,223 
256 
185 

483 

1,222 

2,784 

2,083 

1,376 

1,150 

648 

416 

431 

293 

971 

179 

562 

1,441 

2,781 

1,835 

1,407 

1,096 

715 

414 

424 

323 

960 

151 

152 
726 
1,607 
1,230 
930 
790 
445 
464 
953 
497 
944 
121 

900 

617 

1.522 

^^ 

696 
440 
299 
331 
373 
156 
108 

151 
859 
1,775 
1.110 
853 
769 
458 
350 
440 
397 
380 
325 

m 

FebmaiT 

Maroh.r. 

646 
1,516 

April 

900 

iSy:::::.::;::::: 

80S 

jnnffr,.... 

633 

July 

308 

394 

g^^bir* 

341 
338 

KoT«mber 

Deoomber 

978 

188 

ToUl 

20,989 

18,540 

n,Jt88 

16.608 

11.399 

11,109 

8,159 

6,839 

7,874 

6,439 

Oattle. — ^The  following  table  shows  the  receipts  and  shipments  of 
cattle  during  the  first  seven  years  of  the  cunrent  decade : 


Jaaxarj  .. 
Febroary. 
March.... 
April 

M«y 

June 

July 

AagQst ... 
September 
October... 
KoTomber 
December. 

Total. 


1871. 


Beoeipta. 


30,706 
43,299 
44,752 
48,144 

5.0,  «17 
52.564 
50,041 
50,5d3 
53.175 
37,981 
42,7»l 
29,805 


543,050 


Shl^ 
ffioin;! 


16,639 

98,782 
39,578 
43,529 
49,455 
44,637 
39.754 
36,007 
38,538 
22,759 
20,378 
21,393 


401,432 


IContha. 


1879. 


Booeipta. 


44,900 
41,087 
53,705 
58,393 
71,700 
63,449 
58,439 
64,463 
66,744 
64,957 
55.884 
40,799 


684,610 


Shi] 


t 


83,047 
36^146 
43,170 
53.474 
67.039 
52.335 
41.928 
47,211 
4.1,179 
34,388 
32,468 
96,105 


509,490 


V 
1875. 


Recelpta.    ^^P* 


mentt. 


1873. 


Baoeipta. 


50,520 
45,019 
63,836 
84,249 
81.609 
85,360 
73,207 
67,731 
65,304 
63,845 
57.712 
42.933 


761,4 


Shi] 


kla. 


30.564 
35^509 
56.477 
68,531 
80,261 
68.818 
54,505 
49.726 
44,301 
34.162 
23,351 
27,976 


574, 181 


1878. 


^^^  .Sis. 


1874. 


Baoeipta. 


59,438 
52,775 
72.549 
77.346 
77,373 
89.274 
65.118 
73,308 
73,761 
85,193 
65.530 
52,308 


843.966 


Bhi] 


ita. 


44,771 
43,719 
59,933 
66.733 
79,993 
68,728 
48,999 
50.541 
45,654 
50,161 
37,6a 
38^559 


637,998 


1877. 


Beeeipta. 


Ship- 
menta. 


January.., 
February. 
Ifaroh.... 
April 

^7 

June 

July 

▲QKoat... 
September 
October... 
November 
December 

Tatal. 


64,951 
58,143 
80,149 
92,374 
80,736 
90,481 
65,471 
85,948 
82,495 
84,703 
72,001 
63,330 


43,694 
44, 113 
65,314 
82.888 
72,170 
70.384 
52,624 
61.924 
55,294 
62.301 
42,462 
43,342 


71,062 
79,938 

100.972 
97.796 

115. 140 
92.739 
89.765 
90.176 

101, 816 
88,604 
90,646 
78,091 


920;  843 


696,534  1,096,745 


45,771 
56,835 
78.115 
88,717 
97.301 
74.979 
70.644 
65,279 
73,308 
64,944, 
52,737' 
40,C01 


797.794 


96.318 
94,598 
103.518 
93.410 
93,869 
78,046 
64,012 
82,711 
96,073 
91,849 
74,407 
64,051 


54,651 
61,994 
85.109 
81,070 
75,299 
55.41S 
40.053 
51,070 
60.466 
&4.1S3 
41,510 
38.300 


1.032.855 


889,089 
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-The  receipts  and  shipments  of  seven  years  were  as  follows: 


Honthi. 


1871. 


1872. 


Receipts. 


Ship- 
ments. 


Beceipto. 


Ship- 
ments. 


1873. 


Beoeipts. 


Ship- 
ments. 


1874. 


B«ceipts. 


Shli 


ihip- 
lenU. 


^annsiy.. 
Febrosry. 
March.:.. 

April 

May - 

Jmie 

July 

Aa|:u8t ... 
September 
October... 
Norember 
December . 

Total., 


35,111 
43.608 
42,213 
23.379 
23,337 
22.667 
19,02i 
23,471 
27,732 
18,633 
19, 144 
15,737 


17,576 
25,512 
29, 3-21 
13, 084 
8,557 
6.496 
5,214 
6. 917 
7,264 
4,397 
3,697 
7,029 


42,069 
41,803 
38,170 
24,771 
16, 389 
13,776 
13,819 
18,777 
22.459 
48,290 
24,343 
25,552 


23,235 
25,  348 
29,495 
17,328 
5,945 
3.493 
2,471 
3,937 
5.622 
7.349 
7.417 
13,376 


39,751 
27,729 
31,061 
75, 570 
21,030 
20.262 
17, 697 
19.921 
16,794 
27,871 
18,506 
17,042 


20,787 

24,728 

23.020 

12,798 

8.653 

5,606 

784 

1,152 

1,975 

5,472 

4,6G6 

6,794 


29,173 
41,586 
34,866 
£6,100 
20. 218 
17,538 
16, 035 
21,926 
2:J.2r>8 
30,  «M 
30,765 
46.353 


15,691 

27,545 

26,630 

19,233 

11,319 

5.501 

2,991 

6,879 

8,768 

11,657 

14,229 

32,183 


316,053 


135,004 


330,311 


145,016 


333,234 


115,235 


338,655 


180,555 


1875. 


1876. 


Seoeipts. 


Ship 
menti 


Receipts. 


Ship, 
ments. 


1877. 


Receipts. 


Shi] 


ip. 

its. 


Jsaniary.. 
TMimszy. 
Msnh.... 

is?.::::: 

Jane 

Wy 

Angost... 
oeplember 
oSSober... 
Bomnber 
Deoember. 

Tdtel. 


58,163 
42,571 
50,085 
41,952 
16, 476 
16,639 
12,620 
84,386 
28,886 
31, 916 
40,667 
54,283 


41,698 

27,924 

36,703 

30,359 

6,008 

3,228 

989 

9,371 

9,346 

16,721 

SO.  488 

37,579 


50,249 
4.5,201 
39,334 
89,386 
17, 745 
15,956 
13,874 
19, 051 
85,946 
36,  ail 
33,673 
37,339 


33,80^ 

30,607 

27,295 

80,491 

9,839 

5,253 

2,821 

5,204 

10,889 

18,305 

15,449 

15,970 


43,586 
37,399 
32,935 
98.286 
19,583 
14,216 
10,782 
19,788 
81.986 
26,995 
28,701 
86,484 


23,067 

81,396 

25,133 

19,895 

7,109 

3,877 

581 

7,288 

6,716 

A0,65tf 

12,235 

11,354 


418,948 


840,004 


364,095 


195,985 


310,740 


152,901 


SwiNE« — ^The  monthly  receipts  and  shipments  of  swine  will  be  found 
in  the  following  table : 


ltmm±M^ 


1871. 


Receipts. 


Ship- 
ments. 


1878. 


Receipts. 


Ship- 
ments. 


1873. 


Receipts, 


Ship- 
ments. 


1874. 


Receipts. 


Ship- 
ments. 


Itnnacy... 
7'aibiiuiry  .• 
Muth..... 

p-: 

Jme 

July 

Aognst 

SeMember. 
oSier.... 
Msivember. 
imber. 

TbUl 


300.697 
139,343 
97,058 
71,639 
137,521 
197,499 
165,831 
118,975 
104,740 
161,313 
386,760 
456^831 


86,530 
47,784 
75,387 
63,086 
111,  534 
166. 513 
134,391 
98,187 
125,561 
131,370 
113.643 
07,490 


361,935 
868,836 
170,785 
169,149 
365,859 
854.714 
212,030 
219, 406 
814,728 
829,304 
373>563 
513, 114 


78,377 
104,668 
144.209 
145, 151 
196, 451 
806,940 
n^934 
198,077 
186,010 
175,341 
132,381 

95,195 


561,245 
378,760 
271,  (J26 
892,903 
861,361 
845,860 
844,550 
234, 145 
839,513 
325,716 
616, 301 
665,771 


95,237 
163,140 
224,194 
225,715 
217, 914 
189,586 
201,682 
188, 776 
191,241 
196.569 
156,926 
146, 577 


487,088 
303,341 
238,728 
311,945 
328. 8:« 
310,078 
831,  416 
205,904 
261.123 
350,812 
727.  407 
531.705 


146, 435 
163,980 
202,317 
245,945 
965,140 
838,390 
183,450 
147,355 
168.628 
942,350 
803,437 
119,928 


8,388,113 


1,101,406 


3,853,033 


1,835^034 


4,337.750  12  197,557 


4,S58,Jte 


2,327,361. 
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Horses. — ^The  receipts  and  shipments  of  the  last  five  years 
follows : 


Month!. 


JaniMry.. 
Febmary . 
ICarob.... 

April 

May 

Jmie 

July 

▲agnst... 
8eptemb«r 
October  .. 
Kovember 
Deoember 

Total. 


1873. 


C27 

2,135 

4,253 

2,913 

2,666 

2,737 

1,104 

1.073 

1.340 

779 

422 

240 


20,289 


t/i 


467 

1.978 

3,909 

2,801 

2,663 

2,276 

984 

1,002 

1,254 

609 

370 

227 


18,540 


1874. 


P. 


688 

2,538 

3,838 

2,739 

1,603 

1,807 

804 

853 

638 

1,251 

423 

206 


17,588 


604 

2,376 

3,690 

2,672 

1,607 

1,508 

839 

760 

888 

1,223 

256 

185 


16,608 


1875. 


i 


(A 


483 
1,222 

2.784 

2.083 

1,376 

1,150 

648 

416 

431 

293 

271 

172 


11,329 


1,441 

2,781 

1,835 

1.407 

1,096 

715 

414 

424 

323 

960 

151 


11,109 


1876. 


152 
726 
1,607 
1,230 
930 
790 
445 
464 
953 
497 
244 
121 


8.159 


5 


200 
617 
1,522 
1.224 
828 
696 
440 
299 
331 
373 
156 
108 


6,639 


ir 

8: 
1,7: 

H^ 

7' 

4: 

8- 

4 
S 
3 
3 


Cattle. — The  following  table  shows  the  receipts  and  shipr 
cattle  during  the  first  seven  years  of  the  current  decade : 


UiwihM. 


JaouAry  . , 
Febraajy . 
MArcb ,.., 
April 

June 

July...... 

Atifnat , ._ 
BeptetDber 
Ocu>b«i . . . 
JJwT  umber 
Decemboir. 

ToMl* 


1171. 


HMVoiptft, 


30,70H 
43,399 
44^752 
|g,  IH 
5.%  ^17 

50,U4J 
50,&6;f 
53,175 
37.9«(1 


&4;t,c:^ 


Bhip 


S8,7^ 
31^  57S 
4:i,a^ 

49,155 

39^:54 
36,O0Tf 
3S,SS8 
St:;  759 
20,378 
S1,3<IQ 


lOL,  4:i2 


1872. 


SiKielpti. 


44,1I0« 
41,087 
53,705 
&9,303 

&8,439 
C4,4{0 
6fi.T44 
M,  Q51 

40,799 


664,1119 


Ehl] 


r 


33.047 
3€;,14€ 

43.  no 

t%  474 

07,0:^ 
52.335 
41,9^ 

47.  an 
43.  n& 
H3«S 
32,468 
90,105 


509,  4W 


Montlw. 


Februaty . 
March  ..,. 
AjprU  ,,.-- 

JODO 

Jniy 

BeptemNr 


1815* 


^^^l*^     m™£ 


64,  05\ 
58,  \4^2 
iK)h  t4bl 
E^374 
«0,7i6 
90,  48t 
«&,*-! 
ft5,|l48 
fti,495 
^,7IJ3 


iwm. 


^^Pt^     m^n^tM. 


FA  520 
43,019 

73,207 

37,71S 
4i^&:l3 


76J,438 


30.  bdi 

5fi,477 

E«0.S61 

54,  SOS 
i'J,  7';W 
44,  Ml 

a7,97fl 


574*  lei 


mi. 


St,  4^ 
6*t 


Sl3ti 
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ICcttihA. 


1IT9. 


Beceipta. 


Ship- 
mento. 


If76. 


BMcdpta. 


Shi] 


iti. 


1877. 


Beoeipta. 


Ship- 
menu. 


Jaanary  ... 
February . . 
March..... 
April 

June 

Joly 

▲agoBt.... 
September. 
October... 
Kovember . 
December  . 

Tttel 


508,347 
421.833 
240,797 
350^569 
87^887 
399,051 
990,137 
190,788 
165^919 
301,355 
491,393 
470,134 


135,909 
127,539 
147,778 
171,505 
164,090 
165,164 
1S7.781 
111.378 
119^181 
135,073 
94,438 
53,304 


446,061 
360,444 
211,389 
396,602 
307,250 
369,581 
861,564 
894.006 
378^999 
392;  946 
569,195 
541,969 


48^  3H 

74,959 
105,756 

9i036 
127.890 
18Med 
135.5:29 
111,736 
10ti,833 
1001,800 

71,218 

30,406 


359,695 
243,932 
255,381 
316,616 
272,304 
321,493 
255,584 
342,431 
242,538 
334,6^7 
499,800 
681,970 


3^913,  UO 


1,96^643 


4,190^006 


1,131,635 


4,0:26.600 


46,4T3 

7P,020 
lO'J,  487 
101,^)93 

88.442 
65.UC0 
96,2)6 
87,112 
79,843 
48,834 
5ia;t50 


930^919 


POKK-PAOBHTQ. 


m  TBS  WEST. 


The  foUowine  statistics  are  compiled  from  the  annaal  records  kept  by 
the  Oincinnatj  Price  Ourrent. 

WiNTEB  PiiOKJNO. — Numben  packed. — The  number  of  hogs  packed 
during  the  last  twenty -nine  winter-packing  seasons,  with  the  prices  per 
cental,  net  and  gross,  were  as  folloWs: 


— 

\ 

i 

1 

1 
t 

1 

8«M«Ai. 

1 

1 

1 

I 

1849-'50  — •— 

1,698,390 
1,333.867 
1,183.  646 
3.301,110 
3.534.770 
3.131404 
3.489.503 
1,818,468 
3,310.779 
8,465.558 
91350,839 
3,155,793 
3,893,666 
4.069,590 
9,861,109 

Net. 
13  66 

3  75 

4  45 
6  01 
4  19 
4  81 
675 
994 
4  86 
696 
9  91 
567 
903 
4  90 
670 

Gron. 
•3  13 

3  00 
356 

4  81 
335 

3  37 
460 

4  75 
399 
903 
4  73 
4  97 
8  48 
336 
936 

1864-'65 

8.483,779 
1,785,955 
8,490.791 
2, 781, 084 
2,499,873 
8,635.313 
3,695,351 
4,831,558 
5, 410, 314 
^466,200 
5,566,836 
4.880,135 
5.101.308 
6,905,446 

IM. 
$14  33 

11  67 
798 
7  95 

10  23 

11  53 
658 
9  15 

4  66 

5  43 
833 
883 
7  18 
499 

Atom. 
#11  46 
9  34 

X850-'51 ••. 

1866-'66 

185U'93  .............. 

1866-'67 

5  78 

1867-'68 

6  36 

185S-'54 

1868-'69 

8  18 

1869-'70 

9  29 

1895- '56 

1870-'71 

5  S6 

18B6-'57 

18Tl-'78 

4  13 

Ifl57.'56 

1878-*T9 

3  73 

1858-'S0 

1873.*74 

4  34 

1891^ '60 •• 

t874->*75 

6  60 

1880- '61 

18T9-*76 

7  05 

lB61-'69 .............. 

W^*n  .m 

9  74 

1803-'63 

3  99 

lB63-'f4                 ..M.MM.U.^. 

The  total  number  packed  during  the  twenty-nine  seasons  is  90,815,564, 
averaging  $6.46  per  cental  net,  or  $5.17  gross.  Omitting  the  six  ex- 
ceptional seasons  from  1865  to  1870,  the  average  for  the  remaming  twenty- 
tliree  is  $5.43  net,  or  $4.34  gross. 
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Weights  aiid  yieldi  of  lard. — ^Tlio  ag^gate  and  average  net  weights 
and  yields  of  lard  during  the  last  thirteen  seasons,  with  average  and 
aggregate  cost,  wei^e  as  follows : 


SMUtonu. 


Potmds. 

l865-'66 231  30 

1866-67 232  14 

1867-68 201  00 

-'69 206  73 

1869-'70 : 205  75 

1870-'71 830  14 

1871-'72 227  62 

I87»-'73 232  43 

187»-74 214  97 

1874-'75 209  Tl 

187&-'76 217  71 

l876-'77 215  92 

ISTT-TW 226  04 


11 

If 


Poundt. 

413.091,391 

588.2ia,2iJ2 

558. 997, 884 

516.  848. 742 

542, 215, 444 

850,425,065 

1, 099.  783, 385 

1,  257. 519. 283 

1. 175.  I26v  971 

1, 167, 639,  457 

1. 062.  456, 021 

1,  101,  478, 090 

1,470,506.963 


Foundt. 
41  52 

39  66 
29  00 
32  33 
31  84 

40  19 
38  54 
40  08 
35  02 

34  20 

35  45 
34  08 
38  61 


I 
4f 


Pounds. 
Tf  152,851 
'^r  -01,376 
■"I.  r. 51,  436 
va  .29,227 
r^i.  08,334 
H-\  12, 137 
l?"  r03,3l7 
:1^  45,385 
li't,  j44,035 
-  ■  u.  i80.607 
1-  .^16.580 
-77,890 


.::>1.  t93,500 


fll  67 
722 

7  95 
10  22 
10  53 

6  58 
5  15 

4  66 

5  43 

8  33 
882 

7  18 
4  99 


148,  M7, 518 
42,468,983 
44, 440, 333 
63,055,047 
77.958,903 
55,957,909 
56,638,944 
58,600,399 
*  68,809,394 
97,264,367 
93.709,621 
79. 086, 137 
a2.SS8,8iT 


Distribution  of  numbers. — The  following  table  shows  the  nmnbers 

Slacked  in  the  different  States  of  the  West  and  Northwest  during  the 
ast  six  winter  packing  seasons : 


SUtM. 

1872-'73. 

187»-'74. 

1874-75. 

1875-76. 

1876-'77. 

1877-'78. 

Ohio 

885^827 

610.966 

1,834.611 

325,417 

894.334 

40.885 

20,220 

24.550 

324.072 

49,306 

322.456 

39,300 

28,450 

906,804 

715,703 

1,887,328 

369.278 

746,366 

64,037 

29,0S5 

32,700 

333,514 

71,549 

257,259 

28,577 

26,000 

870,971 

666,575 

2,113,845 

426.258 

707.  310 

49,536 

26.950 

20.950 

269,  4CS 

62,836 

308,068 

22,639 

20.820 

819. 602 

574.  433 

I,9l5,e30 

361,  746 

556,143 

30,725 

26,190 

18,750 

217,  426 

53,837 

263,748 

813,709 

530,286 

1,905,219 

419.  443 

644.699 

31,775 

46,190 

24,235 

866.861 

88,689 

934,133 
496.025 
2,714,748 
486,850 
604  614 

Indiana 

r%»o*ii... 

Iowa 

Mlsaonri 

Kftnnaa  , 

41,470 

Nebraska 

56.000 
23,700 
412,614 

H^nn^Mfota 

WiaooDain 

Hiohlgan 

120  095 

Eientooky 

318,901 
6«,897 
30  000 

TenneAflM^ 

32.81^  i     .    50,770 
17, 887  1          23,  447 

M'^nfltlanwrna* 

Total 

5^400,394 

5,466,900 
65,806 

5,566,226 
100,026 

4  880  135  1    ^  1^1  ^^Aft 

6,505,446 
1,404,138 

Inoreaae 

221,173 

Deoreaae 



686,091 



*  Inclading  leTeral  points  oatalde  of  the  above  States. 

Net  weiglit — The  average  net  weights  per  head  of  hogs  packed  in  the 
different  States  of  the  West  and  Northwest  during  the  last  six  winter 
packing  seasons  were  as  follows : 


states. 


Ohio 

Indiana 

Illinois 

Iowa 

Miasooii 

Kansas 

Nebraeka /... 

Minnesota 

Wisconsin 

'Michigan ............. 

Kentucky 

Tennessee 

MiaoeHaneooB 

G«neral  areiagt 


187S-*73. 


Pounds. 
242.51 
230.25 
239.21 
229.55 
214. 1« 
244. 18 
246.71 
227.27 
230.45 
837.94 
82S.84 
907.11 
337.94 


833.43 


1873-74. 


Pounds. 
233.49 
207.22 
219.03 
204.67 
207. 01 
220.64 
214.65 
229.36 

.  2H>.89 
834.08 
813.87 
800.48 
207.04 


814.97 


1874-'73. 


Pounds. 
222.73 
208.80 
213.76 
198.67 
189.74 
171.63 
193.36 
237.46 
212.48 
234.27 
809.60 
103.39 
197.08 


1875-76. 


Pounds. 
215. 14 
210.41 
231. 46 
215. 81 
215. 85 
232.03 
218.57 
248.63 
215.80 
229.70 
215.92 
214.  SI 
830.93 


1876-'77. 


909.77        817.71        815.93 


Pounds. 
218.15 
190.41 
218.09 
207. 75 
213.93 
240.  41 
220.39 
249. 94 
926.67 
232.35 
222.52 
20a04 
213.70 


18T7-78. 


Pounds. 

223.85 
214. 32 
229.57 
220.53 
219.  74 
267.48 
232.28 
201. 10 
236.51 
234.83 
223.72 
20a65 
315.33 


886.04 
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The  average  weight  per  head  increased  during  the  last  winter  season 
10.12  pounds^  or  nearly  6  per  cent,  and  was  greater  than  in  any  one  of 
the  four  preceding  seasons. 

Cost. — The  average  cost  per  cental  of  hogs  packed  during  tlie  last  six 
winter  seasons  was  as  follows : 


8tot6«. 

187S-»73. 

1873-»74. 

1874-*75. 

1675-'76. 

lB76-'n. 

1877-'7I. 

Ohio., 

$4  83.59 
4  43.96 
4  67. 10 
4  31.29 
463.30 
4  01.10 
4  72.48 
4  81.00 

3  70.00 

4  88.00 

5  13.50 
4  94.20 
4  94.90 

•5  57.84 
5  29.63 
5  43.25 
5  19.03 
536.63 

4  77.58 

5  72.16 
5  68. 5-2 

4  64.17 

5  44.45 
5  ?2.23 
554.30 
5  5&10 

18  64.30 
8  14.96 
835.00 

7  87.53 

8  19. 10 
7  59.00 
856.04 

7  2a.  90 
78:2.00 

8  67. 51 
8  81.00 
8  15.88 
864.00 

18  96.00 
8  81.00 
8  9:).  00 
8  24.00 
8  7a  00 

7  66.00 

8  76.00 
7  72.00 

7  79.00 

9  05.00 

8  89.00 
8  66.00 
892.00 

|7S0 
7  02 
7  43 

6  88 

7  05 

6  61 

7  11 
6  49 
«'78 
699 
6  74 

6  93 

7  16 

is  15 

JndiftD  A 

493 

niinoU 

5  10 

lOWft 

4  48 

Hisaoori 

4  83 

BTBnfWt 

4  36 
4  83 

HJnnMOt* ,......r...r,r.... 

4  48 

TTftbrMkft.., T 

4  40 

Kentucky... 

5  35 

TfiDDMSM    ..............  .-...^r.r..^-r-r-T 

5  03 

Mff^hlrui .-r , 

4  63 

^f^CttHAOMHIfl 

5  31 

Q^Bflinl  KTtngp 

46&80 

543.15 

833.63 

882.00 

7  18 

4  99 

Packing  in  the  principal  cities, — Over  70  per  cent  of  the  hogs  packed 
in  the  West  last  season  were  packed  at  six  leading  points,  Chicago,  Cin- 
cinnati, Saint  Louis,  Milwankee,  Lonis\ille,  and  Sidianapiolis.  The  fol- 
lowing table  shows  the  number  packed  at  each  of  these  points  during 
the  last  twenty-five  winter  seasons: 


18S3-'54 
1854-'55 
1855.'S6 
1856-'57 
1357-'58 
18S8-'59 
1859-'60 
1860-'61 
1861-'68 
1868.'63 
1863-*64 
1864.'65 
ie65-*66 
1866-'67 
1867-'68 
1868-'e9 
1889-'70 
1870-'71 
1871-'79 
1872-'73 
1873-74 
1874-'75 
1875-'76 
1876-'77 
1877-'78 


6 

s 


52,849 

73,604 

80,380 

74,000 

99,868 

171,684 

151,339 

871,805 

50^,691 

970,264 

904,659 

760, 514 

507,355 

639,333 

796,226 

597,954 

688,140 

918,087 

1,218,858 

1,425,079 

1, 520, 084 

1,690,348 

1,592,065 

1,618,084 

8,501,285 


481,000 
355,786 
405,396 
344,518 
446,687 
382,886 
434,499 
433,799 
474,467 
608,457 
370,623 
350,600 
354,079 
462,610 
366,831 
356,555 
337,330 
500,066 
630.301 
626,305 
561,253 
560,164 
563,359 
523,576 
633,303 


90,000 

89,830 

96,700 

71,531 

96,000 

67,500 

70,386 

79,800 

84,093 

175,000 

940,099 

185,894 

116,760 

170,800 

237,323 

824,  :!41 

841, 316 

305,600 

410,033 

5.38,000 

463,793 

463,846 

329.895 

414, 747 

509,540 


43,000 

34.000 

34,000 

15,000 

16,000 

38,000 

52,000 

51,000 

94,761 

182,465 

141,091 

107,130 

87.853 

133,370 

159.463 

129,094 

172,626 

841,000 

315,000 

303,500 

894,054 

836,596 

181, 978 

825,598 

371,983 


j6 

I 


407,033 
838.788 
338,733 
945.830 
853,803 
888.590 
851,870 
19a  751 
9i;335 
116.000 
103,267 
92.409 
90.519 
157, 071 
140,  D80 
167,209 
182,000 
243. 1:^5 
309,513 
302.246 
226,947 
873,118 
833,147 
214,863 
970,414 


I 


44,900 

34,476 

65,030 

27,160 

48,880 

33,217 

32,876 

38.781 

42,100 

77,000 

66,400 

55,888 

36,000 

53,739 

53,645 

56,466 

55,474 

105,000 

172,100 

106,317 

895,766 

278,339 

333,184 

894,198 

970,150 


o 
H 


1,053,788 
886,844 
1,014,839 
778,033 
954,618 
965,817 
792,310 
1,073,936 
1,892,447 
8, 129, 186 
1,886.139 
1, 552, 435 
1,198,546 
1,622,988 
1,753,468 
1, 531. 619 
1,675,886 
a,  311, 888 
3,064,803 
3,391,447 
3,381,837 
3,500,811 
3,813.825 
3,891,065 
4,564,673 


41.77 
38.98 
4a  79 
42.73 
43.18 
3a  17 
33.70 
49,67 
44.66 
93.39 
56,00 
64.07 
6&7a 
65.56 
63.05 
61.27 
€3.21 
6SL56 
6a  43 
68.68 
61.87 
61.79 
65,85 
64.51 
70. 1« 
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The  average  net  weights  per  head  of  the  hogs  packed  at  these  cities 
during  the  last  four  winter  seasons  were  as  follows : 


cities. 

1874-'75. 

187S-'76. 

1876-*T7. 

1877-*78. 

Ghicftgo 

Poundt. 
212.42 
fcJ0.60 
19i00 
196.00 
909.27 
20aS6 

Pounds, 
fin.  32 
8ia95 
214.78 
201.00 
2ir».  15 
209.83 

Pounds. 
215.97 
219.77 
200.4^ 
22LTJ 
22tl2 
183.50 

Pounds, 
92a  37 

Cinoianati 

837. 2S 

Saint  Loais 

216w08 

Milwankoe 

832.64 

Loaisville 

823.88 

TnriinnanAllii 

195w43 

Genoral  avorage  of  the  cities 

209.47 
2iaS7 

215.13 
222.69 

213.11 
821.38 

224.95 

General  average  at  other  points................ 

228.73 

209.77 

217.71 

215.98 

936.04 

The  average  yield  of  lard  per  head  at  these  cities  during  the  last  four 
winter  seasons  were  as  follows : 


Cities. 

1874-'75. 

l875-'76. 

1876-T7.' 

l«n-'78. 

C^hioago.... -. 

37.30 
41.77 
30.00 
29.50 
89.87 
3L15 

36.33 
37.80 
36.56 
31.00 
33.04 
3a63 

35il0 
38.30 
33.55 
30.25 
33.69 
26.50 

89.60 

CinoinDati ........................................... 

40  96 

Baint  Tjonitt 

38.20 

Xfllw^filrflA ._, ,. 

39.81 

LonisvUle 

InclianaiK>Us... 

34.83 
33.05 

O^neral  averatre  of  the  citien 

3^43 
32.21 

35.47 
35w41 

34.00 
34.08 

38.01 

Gteneral  arverage  of  the  interior  jwints 

37.91 

Q^neral  aTnraffe of  the  whole 

34.20 

35.43 

34.03 

38.61 

SuisiiHER  PAOKiNCr. — ^The  number  of  hogs  packed  in  the  West  during 
the  last  four  summer  seasons  were  as  follows : 


Packing  points. 


Chicago 

Oinolmuktl... 
Saint  Louis.. 
ICOwMikee  .. 
Irfndsville.... 
Indianapolis . 


Total  from  six  cities . 


Glereland....... 

Gedar  Rapids ... 

Des  lioines 

Keoknk 

Waterloo,  Iowa . 


lUity  . 

Detroit,  Mich , 

Other  interior  points.. 


Total  Interior  points . 
Grand  total 


1874. 


446,368 

136,153 

150,962 

12,600 


804,426 


950,509 


117, 136 
73,839 


10,000 
10.000 
36.920 


1,200,404 


1875. 


728, 781 

118,783 

102, 424 

2,639 


69. 162 


1,041,782 


106,304 
72,133 


9,000 
33,124 


220.561 


1,262,343 


1876. 


1, 315,  402 

121.  ITO 

131, 158 

60,  837 

9..'i00 

283,621 


1,921,681 


187,392 
105,580 
26,609 


fi,750 
66,754 
2*,  000 
17,100 


436. 185 


2,357,866 


1877. 


1,508, 026 
134, 416 
148,277 
54,785 
19.800 
204,864 


2,069,568 


146.048 
110. 130 
34,503 
16,000 
15,000 
77,881 
34,038 
40,033 

'4T3,"5Mi 


8,543,130 


16  a 
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The  weight  and  yield  of  lard  of  hogs  packed  doling  the  last  fcnir  sonuner 
seasons  in  the  West  were  as  follows: 


BaMon. 

ATor»genet 
•  weight. 

AcKregAto 
net  weight. 

head. 

yfildonard. 

1874 

Pound*. 
164.00 
177.39 
184.10 
19a  57 

Poundi. 
196.872,810 
223, 845, 720 
424, 879. 300 
484,653,471 

Pounds. 

Pounds. 

1875  .„ 

29.25 
30.35 
33.56 

36,023,559 

1876 

W.  040. 960 

1877 

85,364,176 

WiNTEB  AND  SUMMBB  PAOKINa  IN  THB  WbST.— The  resultS  of  the 

winter  and  sonuner  packing  of  the  last  six  packing  years  (inclodine  som- 
mer  and  winter  seasons)  may  be  sommarized  as  in  the  following  t^le: 


Nnmber  of  hogs  packed. 

Ket  weight 

Ztoldof  Ijtfd. 

• 

Suunir. 

WlntAT. 

•    TotaL 

11 

^1 

Aggin(»t». 

Il 

Aggregataw 

MTV'TS 

905,500 
1,068,916 
1.^00.444 
1.208.343 
8,357,866 
9,543,180 

5,410.314 

5  OlfLflU 

Pounds. 
22a  eo 

209.78 
201.65 
209.41 
906.01 
816.07 

Pounds. 
1,353.564,283 
1,369.640.599 
U  364. 512. 267 
1,2^6,301.741 
1,520.357,390 
1,955^160^434 

Pounds. 
39.25 
34.09 
32.83 
34.00 
32.79 
37.19 

SPfH  9riLMV 

l875-*74 

5,466,200      6,5129,116 
5, 566, 926       &  766^  670 

2tf8  Sfiff  t9ff 

l874-'75 

2U,8HflLiS6 

iaT*-'76 

4,880.135 
5^101,308 
6,505,446 

6,142,478 
7,409,174 
9,048,566 

a08l,8Sl,900 

lB7«-'77 

243,918,870 

1877-'78  — 

836.557,676 

The  above  table  shows  a  growing  aggregate  of  pork  prodoction  In  late 
years,  with  increasing  weight  and  lard  prodoct. 

IN  THB  B18T« 

Seaboabd  cnTE^Z.-^Summer  (md  winter  pacWng : 


vnt-Tt. 

UTT-Tfa. 

Citlei. 

SuoAer. 

Winter. 

Sninmer. 

Wtot«. 

Ltra. 

OEMMd. 

Lire. 

Draaaed. 

Lira. 

Dreaaed. 

LlTa. 

Diaaaad. 

Bo0lmi 

833.668 
767,144 
901,600 
175.631 

6,68f 
7,888 
18.400 
6.000 

126,789 
469.049 
95.840 
6a  445 

66.433 

65.880 
31,340 
90.000 

813.634 
774.157 
810, 750 
196.107 

9,565 

17,785 

82.400 

5.000 

141,933 
636.187 
93,600 
198.916 

97,907 

SSfTlrork;;;;.:::; 

381  Wl 

laSS^^.;:::::: 

taL4NI0 

*^ — • 

1.369,937 

37.310 

780,089 

183,653 

1,894,648 

54.750 

1,000,961 

ISHM 

AJhanu  and  Troy. — ^The  number  of  hogs  packed  at  these  two  cities 
daring  uie  la^t  foor  winter  seasons  were  as  follows: 


Norember  1  to  AUroh  1~ 

Albany. 

Troj. 

TotaL 

1874-'75 

55,315 
44.238 
30,000 
40.000 

s^ooo 

92,500 

l^ooo 

15.000 

80.319 

187:t-*76 

66.138 

ie76-'77.. * 

45,000 

1877-78 

55.009 
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Buffalo.-^ThQ  receipts  and  fihipments  of  hogs  during  the  last  two 
packing  years  were  as  follows: 


mo-'Ts. 

1877-78. 

Iteoei|»t« •. 

886.600 

1,464,530 
1,044,930 

ShilffliMtf    rT-»T-  .  T»rT^r-T--i -' - 

XzCMfl  of  tcoe&XitM..... 

196,300 

910,600 

OS  TflK  PAOXFIO  SLOPE. 

18T4. 

1875. 

1876. 

1877. 

0iEB    F^nnfiiAOA   ,,-,-.r-— r-r  -t r « r 

230,000 
160.000 

90,000 

eo.000 

175,000 
55,000 

125,000 

bteriiOT {MTinti  ..,r.T,v,r-r,»-    --- 

85.000 

Total. 

890,000 
60.000 

170,000 
65,000 

830,000 
75.000 

StSO  000 

AAd  fior  Oregon...... .r 

90,000 

Totft]  Pftfttflo  doi>«..... 

450^000 

135,000 

305,000 

"310,000 

IN  CAN 

ADA. 

The  returns  of  the  Cincinnati  Price  CJurrent  show  an  aggregate  of 
151,781  hogs  packed  in  Canada  the  last  winter  season,  against  186,198 
in  tie  winter  of  1876-77,  and  119,989  in  the  winter  of  1875-^76.  During 
the  sanuner  season  of  1877  the  packing  embraced  12,957  head,  against 
68,544  in  1876.  The  total  number  packed  during  the  twelve  months 
en<ling  March  1,  1878,  was  164,738,  against  244,742  during  the  year  end- 
ing March  1, 1877.  Of  the  number  packed  durmg  the  last  winter  season 
21,000  were  packed  in  the  province  of  Quebec,  and  the  residue  in  the 
province  of  Ontario.  The  largest  packing  at  any  one  point  was  at  To- 
ronto, which  disposed  of  26,000  head.  An  unusuall^T  largb  number  were 
packed  by  farmers  and  by  smaD  operators  in  villages  and  towns,  owing 
to  the  decline  in  the  price  of  hogs.  The  proportion  of  bacon  i^  greater 
and  that  of  barreled  pork  less  than  In  former  years.  The  average  yield 
of  lard  per  head  was  19.20  pounds,  against  18.34  the  previous  winter 
season.  The  amount  of  l)arreled  pork  was  23,000  barrels,  a  failing  off  of 
7,t>00  barrels  fix)m  the  product  of  the  previous  packing  season* 

REOAPirriiATlON. 

The  total  number  of  hogs  packed  in  aU  sections  of  the  country-  during 
the  last  three  imcking  years  will  be  found  in  the  following  table: 


oiiiDSsor. 


Winter. 


Total 


IWi-TB. 


The  Wf*Bt 

BnflUo,  Albany,  and  Tiey.. 

Pftcifioalopo 

Canada , 

From  AtlaotioaitlM , 


1,862.343 
(»8,394 
170,000 
40.000 

1,609.031 


4, 880, 135 

190,738 

65,000 

119,  989 

887.391 


Grand  total. 


3, 070. 198 


6, 099, 253 


Increaae  avvt  preceding  season., 
Increase  percent ..••...•. 


6, 142.  47« 
9I&06S 
855.000 
159,989 

S.  996.929 


9, 169.  451 
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SeoUoDft. 

Summer. 

Winter. 

TotaL 

1876-77. 
Th©W©st  •.•...••....• 

2,307.866 

82,800 

900,000 

58.544 

1,405.247 

5,101.308 
101. 450 
105,000 
186,198 
963.742 

7, 409, 174 

TBTiffalo,  A Ibftny,  &nd  Troj, ......... .........r. 

184.250 
305,000 

Pacifio  alppo .......................................... >..... 

CaiuKUi. .........r 

244.742 

From  AfelMitio dtlefl  ....................  .....t....... .. 

2,368,089 

Qnndtotel -. 

4,054,457 

6.457,698 

10,512,155 

TncTASUM  nvAi*  nrMvuliniv  Nnaaim 

984.259 
32 

358,445 
6 

1.342,704 

Increase  per  cent ^ .^ 

lW7-'7a. 
The  West - 

2,543,190 

76,425 

200,000 

12,957 

1,449,393 

6,505,446 
123,505 
110,000 
151,781 

1.128,962 

9,043,568 

l>inffin-1<v  AlbaiiT.  &nd  Tpov 

109,930 

PMSIflo  slope... 

?^°:^ 

Osnada... '.....'....... 

From  AtloDtio  oitifls 

2,578.355 

Graad  totftl    m 

4,381,895 

8,019,694 

12.301.589 

S27.438 
5 

1,561.996 
24 

1.789,434 

Inoreaseperoent......'................ , 

17 

The  nsnal  demand  has  been  maintained  for  statistical  statements  Ixom 
the  records  of  the  oflfice,  and  for  specific  investigation,  from  Congress, 
agricnltoral  and  commercial  organizations,  and  individnal  publicists  ana 
oSier  investigators.  The  deprivation  of  an  adequate  printing  appropri- 
ation has  prevented  publication  of  current  work  of  statistical  collection 
and  compilation,  and  disappointed  applicants  for  local  details  of  crop 
reports  and  current  national  and  international  statistics. 

J.  R  DODGE, 

Statisikiafi. 
Hon.  W.  G.  Lb  Due, 

C(ynimis$ian€r, 


MAIZE  AND  SORGHUM  AS  SUGAR  PLANTS. 

PREFATORY  REMARKS  BY  THE  COMMISSIONER. 

Upon  assuming  the  duties  of  Commissioner  of  Agriculture,  July  1, 
1877,  I  found  the  sugar  industry — one  of  the  most  important  of  our 
national  interests  connected  with  agriculture — ^in  a  greatiy  depressed 
condition. 

The  sugar  crops  of  Louisiana  which,  before  the  late  civil  war,  had 
been  fluctuating  for  a  series  of  years,  had  reached  a  point  where  the  yield, 
in  comparison  to  the  demand,  was  extremely  insignificant;  and  my  atten- 
tion was  at  once  directed  to  the  discoveiy  of  some  means  by  which  the 
supply  might  be  made  to  at  least  equal  the  average  production  of  former 
years. 

Circulars  were,  therefore,  addressed  to^e  most  prominent  sugar-grow- 
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ers  of  tlio  South,  inquiring  into  the  causes  of  fiiilure  and  asking  for  cor- 
rect information  as  to  the  status  of  the  industry  there,  with  the  expressed 
desire  upon  my  part  of  imparting  in  return  whatever  aid  and  mformation 
this  department  could  legitimately  give  to  stimuhite  the  planters  in  the 
sugar  territory  along  the  Gulf  coast  to  a  combined  effort  to  bring  up  the 
business  to  a  more  prosperous  condition. 

The  responses  to  these  inquiries  revealed  no  lack  of  zeal  or  intelligent 
interest  on  the  part  of  the  planters  themselves  5  and  facts  were  elicited 
which  went  far  to  show  that,  by  concerted  action  (under  a  more  stable  con- 
dition of  society  than  has  been  possible  in  that  region  during  the  past  few 
years),  by  the  proper  utilization  of  all  the  old  approved  facilities  for  pro- 
duction, by  the  abolition  of  a  baleful  system  of  unnecessary  waste^  and  by 
the  timely  application  of  such  new  improvements  as  the  mechanical  and 
chemical  science  of  the  day  would  supply,  aided  by  such  fostering  care  on 
the  part  of  the  government  as  is  duo  to  so  important  an  interest,  we 
might  reasonably  hope  that  the  former  condition  of  the  business  would 
ultimately  not  only  be  attained,  but  outstripped ;  and  that,  from  this  source 
alone  we  might,  alter  some  years  of  earnest  effort,  free  ourselves  from  the 
present  condition  of  vassalage  to  foreign  nations,  to  whom  we  now  pay  so 
large  a  tribute  annually  (in  round  numbers,  one  hundred  miUion  dollars) 
for  our  sugar.  Still  there  were  many  circumstances  tending  to  retard 
the  rapid  advance  of  the  Southern  sugar  production,  circumstances 
which  could  be  modified  or  removed  only  after  the  lapse  of  considerable 
time,  resulting  as  they  did  from  the  sudden  change  in  the  labor  system 
of  the  countiy,  by  the  substitution  of  free  for  slave  work,  and  from  the 
lack  of  the  necessary  capital  to  equip  and  improve  existing  sugar  estates, 
or  to  reclaim  tiiose  abandoned  plantations  which,  during  and  since  the 
war,  were  ruined  by  inundation  from  broken  levees.  Moreover,  at  no 
time  had  our  Southern  sugar  lands  produced  more  than  a  fractional  part 
of  the  annual  demands  of  the  United  States,  and  under  no  condition  of 
prosiKjrity  to  which  the  business  could  speedily  attain,  even  supposing 
the  government  should  by  any  and  all  means  stimulate  the  industry, 
was  it  probable  that  the  disproportion  between  the  production  and  the 
steadily  increasing  demand  would  be  diminished  as  rapidly  as  could  be 
desired. 

Thus  it  became,  in  the  outset,  an  important  duty  to  consider  whether 
all  the  possible  resources  of  the  country  tbr  the  production  of  sugar  had 
been  erfiausted^  or  whether  there  might  not  remain  some  new  or  com- 
paratively untried  methods  by  which  our  home  supply  could  be  largely 
augmented.  The  belief  and  expectation  of  many  that  the  heet  would  be 
made  to  yield  in  this  country,  as  in  France  and  Germany,  sugar  of  good 
quality,  in  sufBcient  abundance,  and  at  a  sufflcientiy  low  cost  to  take  the 
place  eventually  of  the  imi>orted  sugars  produced  from  the  tropical  cane, 
had  not  been  realized;  although  no  pains  had  been  spared  to  insure  suc- 
cess, and  large  sums  had  been  expended  by  capitalists  in  the  equipment 
of  factories,  &c.,  at  different  points  in  the  country,  notably  at  Chatsworth, 
111.,  in  Saok  County,  Wisconsin',  and  in  Galifomia.  In  these  cases,  as 
iu  all  others  of  which  I  had  knowledge,  disappointment  had  been  the 
invariable  result,  notwithstanding  advantage  had  been  taken  of  the 
most  approved  apparatus  and  processes  of  manufacture,  of  the  importa- 
tion of  skilled  workmen,  of  the  introduction  of  a  system  01  culture  adapted 
to  the  proi)er  growth  of  the  beet  as  understood  in  Europe,  and  of  the 
information  disseminated  both  in  the  publications  of  this  department  and 
in  all  the  prominent  agricultural  and  scientiflc  journals  of  tiie  country. 

While  it  would  thus  seem  that  we  cannot  reasonably  hope  to  find  in 
baet-colture  a  sure  compensation  for  diminished  cane-sugar  crops,  the 
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eabjeot  is  yet  of  sufficient  importaztce  to  merit  farther  consideration.  The 
exaniinatioDB  which  have  been  in  progess  in  thia  department  will  there- 
fore be  extended  over  another  year,  in  the  hope  that  some  additicmal 
information  may  be  imparted  through  the  translation  of  recent  French 
publications,  and  firom  the  examination  of  European  methods  by  the 
ap^ent  of  the  department^  Dr.  McMurtrie,  who  is  charged  with  the  sajy&r- 
iniendence  of  the  exhil»t  of  American  agricultural  products  in  Paris, 
and  who  is  instructed  to  avaU  himsdf  wlule  there  of  any  and  all  infor- 
mation in  regard  to  the  beet-sugar  industry  of  European  st^)ea  Some- 
thing, too,  may  remain  to  be  learned  in  this  connecticm  of  our  Canadian 
neiglilx)rs.  who  claim  to  have  attained  to  a  higher  success  than  ourselves 
in  this  iuaustry — a  success  which  is  the  less  to  be  wondered  at  when  the 
&ct  is  made  known  that  the  local  legislature  of  that  country  so  weU 
understood  the  importance  of  the  matter,  as  far  bajck  as  1873,  as  to  jiass 
a  law  at  that  time  offering  $25,000  as  a  premium  to  the  first  successful 
manuOfictory  of  beet  sugar  in  the  province,  and  afterward,  in  1875,  to 
increase  the  premium,  to  $7,000  annually  for  ten  years,  or  a  total  of 
$70,000.  Who  can  say  that  success  In  our  own  country  would  not  have 
been  greater  under  a  like  stimulusf 

Aware  of  the  large  annual  drain  from  the  country — the  $100,000,000 
of  which  I  have  spoken — ^for  £(»eign  sugars,  of  the  discouraging  condition 
of  the  cane-sugar  interest  at  the  South,  of  the  ^ure  of  all  attempts  to 
supplement  the  deficiency  of  cane  with  beet  sugar;  impressed  with  these 
fiEU3ts>  imd  seekiug  a  ronedy .  if  one  there  be,  I  chanced  to  be  in  attend- 
ance at  the  State  fair  in  Minnesota  in  September,  1877,  and  was  sur- 
prised to  find  there  a  sample  of  sugar  made  in  that  Sta4»  equaling  in 
appearance  the  conunon  brown  sugar  of  Louisiana.  This  sugar  was 
reported  to  have  been  made  from  a  new  variety  of  sorghum,  which,  from 
its  early  ripening  quality  and  the  fiair  color  of  the  sirup,  wa^  c£d]ed  the 
^  Minnesota  early  amber."  Further  inquiries  at  the  time,  and  subsequent 
correspondence  with  several  parties  who  had  grown  it  and  manufactured 
sirup  and  sugar  finom  it,  elicited  statemaats  which  I  condense  as  follows: 

This  cane  has  come  into  general  use  in  Rice  County,  Minnesota,  whidi 
produced  15,000  gallons  of  sirup  firom  it  last  season.  It  became  noted 
during  the  past  two  years  from  tiie  success  of  two  persons  chiefly.  Messrs. 
Kenney  and  Miller,  of  Rice  County,  in  crystallizing  the  juice.  'Ilie  latter 
of  these  genttemen,  Mr.  C.  F.  Miller,  procured  some  of  the  seed  in  Minne- 
sota in  1873.  He  sent  some  of  it  to  a  friend  living  near  S^ut  Louis,  Mo^ 
who  grew  the  cane  there  and  returned  the  seed  again  to  Minnesota.  Mr. 
Miller  attributed  to  the  southern  grown  seed  when  planted  farther  north 
aa  increased  luxuriance^of  growth  and  greater  yield  of  sirup  over  that 
ripened  in  Minnesota.  More  or  less  sugar  has  been  obtained  from  this 
cane  since  1875.  About  one-half  of  the  sirup  produced  by  these  men  has 
crystallized  the  past  season  to  a  greater  or  less  extent,  and  it  is  estimated 
by  th^n  that  one-half  the  orop  can  be  oiade  to  yield  sugar. 

The  ^^  mush  sngar,^  when  the  crystallization  has  taken  place  with  regu- 
larity, generally  occupies  from  one-third  to  two-thirds  of  the  space  in  the 
barrel  or  other  vessel  containing  the  mingled  sugar  and  sirup.  In  the 
growing  of  this  variety  it  is  found  that  a  high  clay  loom  of  a  rather  loose 
or  sandy  texture  is  the  best.  The  application  of  bam-yaitl  manure  is 
said  to  dilute  and  injure  the  juice.  New  land  is  regarded  as  preferable 
to  old  land  for  the  perfection  of  this  variety.  No  marked  peeuliaritym 
the  preparation  of  the  soil,  planting,  or  cultivation  is  to  be  noted.  The 
ground  should  be  plowed  inunediately  before  planting  and  thoroughly 
pulverized  with  the  harrow. 

In  Minnesota  the  seed  is  planted  about  the  15th  of  May,  and  either 
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drilled  in  rows  4  feet  apturt,  or  in  lulls  ynth  7  to  10  seeds  in  each,  the 
hilld  3  feet  6  to  10  inches  each  way.  The  seed  should  be  covered  with 
half  an  inch  of  soil  if  the  earth  is  moist,  or  one  inch  if  it  ia  di^.  The 
rows  should  be  su-aight,  and  as  soon  as  the  yoong  planta  appear  the 
ground  mo^t  be  stirred  close  to  the  cane  by  working  from  each  side  of 
tisLQ  row  close  up  to  the  hills  with  a  hoe,  or  a  pismet-wheel  hoe  may  be 
used  to  good  advantage  in  doing  this  work  if  the  ground  has  been  well 
prepared  before  planting;  or  a  ci^tivator  may  be  rigged  with  a  sheet-iron 
gusynl  (to  prevent  the  loosened  earth  from  being  th^^^n  on  the  hilk,)  and 
used  at  tins  stage  of  the  work.  The  ground  must  be  cultivated  until  the 
leaves  shade  the  ground  sufficiently  to  prevent  the  growth  of  weeds. 

There  is  a  difference  of  opinion  as  to  the  proper  time  of  harve^sting  the 
crop.  Mr.  Miller,  above  mentioned,  who  has  had  a  large  exi>erience  in 
cane-growing,  maintains  that  this  cane  should  be  perfectly  ripe  before 
being  cut,  and  that  the  cane  that  stood  the  longest  uncut  the  past  season 
made  not  only  the  finest  quality  of  sirup  and  sugar,  but  a  far  larger  pro- 
portion of  sirup  granulated  in  the  barrels. 

Mr.  Kenney,  who  has  also  grown  this  variety  ever  since  it  was  recog- 
nized as  distinct,  has  not  been  as  successful  in  making  sugar  from  ripe 
cane,  but  produced  his  from  cane  the  seed  of  which  was  merely  in  the 
dough,  with  some  of  the  seeds  partly  filled  out.  With  him  it  did  best  to 
lie  by  four  or  five  days  after  being  cut. 

The  stripping  of  the  cane  is  dispensed  with  as  useless.  It  is  asserted 
that  the  leaves  speedily  dry  out  and  do  not  affect  the  quality  of  the  juice. 
Frost  is  very  injurious,  the  pith  turning  green  when  frozen.  All  brok^i 
or  damaged  canes  should  be  thrown  out,  as  they  injure  the  quality  of  the 
sirup.  The  utmost  degree  of  cleanliness  should  be  observed  in  the 
treatment  of  the  juice,  and  precautions  should  be  taken  to  avoid  fermenta- 
tion. It  is  the  practice  to  filter  the  juice  as  it  passes  from  the  mill 
through  a  box  packed  Ml  of  fresh  straw,  and  I  would  suggest  the  triaJ  of 
other  filters  during  the  coming  season,  such  as  weU-washed  wool  or 
gravel  This  straw  or  other  filter  used  must  be  renewed  every  day,  or 
scrupulou»ly  cleaned  by  scalding,  and  all  wooden  vessels  should  be  fre- 
quently scalded ;  not  washed  witn  hot  water,  but  scalded  with  boiling 
water.  Wooden  vessels  should  be  avoided  ii  possible  and  copper  ones 
used.  It  is  stated  that  the  juice  is  subjected  to  no  chemical  treatment^ 
and  the  process  of  evaporation  does  not  (Uffer  from  that  commonly  pursuea 
in  manufjacturing  the  common  crude  sirup  &t>m  other  varieties  of  cane, 
except  that  the  sirup  is  boiled  to  a  greater  density,  so  as  to  weigh  13| 
pounds  to  the  gallon  of  sirup  when  cold.  If  thQ  crude  juice  is  allowed  to 
stand  over  night,  it  is  invariably  spoiled.  After  leaving  the  evaporator 
the  sirup  is  cooled  by  being  passed  through  a  long  tin  pipe  to  the  reser- 
voir, or  it  is  caused  to  traverse  the  suriuse  of  a  shallow  fiat  box  with 
strips  of  wood  shorter  than  the  width  of  the  box  nailed  to  the  bottom, 
and  arranged  somewhat  in  the  manner  <tf  the  transverse  ledges  of  the 
^  Cook  evajwrato^''  except  that  the  first  two  or  three  ledges  at  the  head 
of  the  box  should  extend  clear  across  so  as  to  cause  the  sirup  to  flow 
over  instead  of  around  them,  and  thus  arrest  behind  them  any  mechanical 
impurities  depositing  from  the  sirup.  When  the  sirup  has  been  cooled 
it  is  then  barreled  and  kept  in  a  warm  place,  and  the  sugar  forms  by  a 
slow  separation  and  subsidence  to  the  bottom  and  by  attachment  to  the 
sides  of  the  barrel,  continuing  often  until  the  barrel  is  half  foU  <^  more 
of  mush  sugar.  Drainage  from  sacks  has  been  tried,  but  the  result  was 
an  imperfect  separation  of  the  sugar  from  gum  and  other  impurities. 
The  best  sugar  was  separated  by  a  smaU  centrifrigal  machine. 

The  amount  of  sugar  produced  from  the  ^^  early  amber  cane  ^  is  five  to 
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six  ponnds  from  a  gallon  of  sirup  weighing  13J  pounds.  The  yield  per 
acre  in  Minnesota  varies  from  a  hundred  and  twenty-five  to  a  hundred 
and  fifty  gallons  of  sirup.  The  centrifugal-drained  sugar  from  this  cane 
made  as  above  is  very  fair  in  color,  of  toe  flavor,  and  almost  entirely  of 
the  cane-sugar  type.  A  specimen  of  it  analyzed  by  the  chemist  of  the 
department,  whose  report  is  herewith  given,  shows  it  to  contain  glucose 
in  comparatively  an  insignificant  amount. 

The  following  is  the  report,  and  it  is  published  in  full  that  Ihe  method 
of  obtaining  the  results  may  be  known  and  examined  by  experts  compe- 
tent to  judge,  thus  setting  at  rest  the  quality  of  sugar  that  can  be  made 
fix)m  tins  species  of  sorghum : 

Department  op  Agriculture, 

WashingUm^  D,  C, 
Sir  :  I  have  the  honor  to  report  that  the  sample  of  sngar  from  the  Minnesota  early 
amber  Bugar-caiie,  Bubmitted  for  the  pnrpose,  has  been  analyzed  and  found  to  have 
the  following  percentage  composition : 

Cane  sngar  (saccharose) 88.8934 

Grape  sngar  (glucose) 5.6100 

Water  (by  drying  at  110  C.) 5.8250 

The  estimations  of  sugar  were  made  by  means  of  Fehling's  test  liquor.  The  principle 
governing  the  method  employed  is  based  apon  the  fact  that  glucose  has  the  power  to 
reduce  oxide  of  copper,  when  in  an  alkaline  solution,  to  the  state  of  suboxide  in  such  a 
manner  that  there  is  a  fixed  relation  between  the  amount  of  copper  oxide  reduced  and 
that  of  the  glucose  employed.  Cane  sugar  of  itself  does  not  possess  this  property,  but 
if  to  its  solution  in  water  about  2  i>er  cent,  by  volume  of  strong  hydrocnlorio  or  sul- 
phuric acid  be  added,  and  the  whole  heated  to  boiling  for  about  three  hours,  it  will  be 
converted  into  a  mixture  toown  as  inverted  sugar,  consisting  of  glucose  and  levnloM, 
which  is  possessed  of  the  requisite  power  to  reduce  coppej  oxide. 

In  order  to  prepare  the  solution  of  copper  oxide  for  this  {purpose  we  proceed  as  fol- 
lows :  Dissolve  34.649  grains  of  pure  crystallized  sulphate  ot  copper  in  about  200  cnbio 
centimeters  of  distilled  water :  make  another  solution  of  173  grains  of  pure  crystallised 

Sotassic  sodio  tartrate  (Bochelle  salts)  in  480  cubic  centimeters  of  solution  of  sodio  hy- 
rate  of  1.14  specific  gravity;  add  the  first  solution  gradually  to  the  second  and  diluts 
the  mixture  to  1,000  cubic  centimeters. 

In  making  the  estimation  in  a  sample  of  raw  sugar^  which  contains  both  glucose  and 
saccharose,  we  first  dissolve  10  grains  of  the  product  m  sufficient  water  for  the  purpose 
and  dilute  the  solution  to  500  cubic  centimeters.  Take  a  convenient  quantity  of  the 
copper  solution,  say  10  cubic  centimeters,  heat  the  solution  to  gentle  boiling  and,  with- 
out Ihterruptinff  the  operation,  carefully  add  a  gi^en  volume  of  the  sugar  solution, 
say  about  15  cubic  centimeters^  continue  the  bouing  five  or  ten  minutes  longer,  then 
allow  to  cooL  coUect  the  precipitate  upon  a  filter,  wash  thoroughly  diy,  ignite  in  a 
crucible  until  all  the  paper  is  consumed,  allow  the  crucible  to  cool,  moisten  tlie  con- 
tents with  strong  nitric  acid,  and  carefuUy  ignite  again.  By  tiiis  treatment  the  sub- 
oxide or  copper  wiU  be  oxidized. 

Determine  the  weight  of  the  resulting  cuprio  oxide,  and  from  it  estimate  the  amount 
of  glucose  corresponding  to  it ;  100  parts  ot  oxide  of  oop])er  correspond  to  45.855  parts 
of  glucosie. 

To  determine  the  saccharose,  add  to  50  cubic  centimeters  of  the  sugar  solution  to  be 
tested  about  2^  cubic  centimeters  of  strong  hydrochloric  or  sulphuric  acid,  and  boil  the 
mixture  about  three  hours,  adding  water  as  the  solution  evaporates^  Then  neutralize 
the  free  acid  with  sodic  carbonate  and  add  water,  if  necessary^  to  make  the  volume  of 
the  Uquid  up  to  50  cubic  centimeters,  and  add  it  to  a  convement  quantity  of  boiling 
copper  solution  as  before,  being  careful  in  aU  cases  that  there  shall  be  a  slight  excess 
or  the  latter. 

The  subsequent  treatment  is  precisely  the  same  as  that  given  above  for  the  glucose. 
From  the  amount  of  copper  oxide  found  deduct  the  amount  corresponding  to  the  glu- 
cose already  determined^  and  the  remainder  will  represent  the  saccharose.  One  hun- 
dred parts  of  copper  oxide  represents  44.864  parts  of  saccharose.  The  determination 
of  percentages  is  now  a  simple  matter  of  calculation,  which  it  will  be  useless  to  de- 
ionbe. 

Respectfully  submitted. 

Wtl,  McMURTEEE, 
ChernxBt, 

To  Hon.  W.  G.  Lr  Due, 

C<immu9%on9r  of  JgrUmUure. 
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The  so-called  *' Minnesota  early  amber"  cane  seems  to  be  a  sub- variety 
possessing  characteristics  worthy  of  special  notice-  Its  habit  and  general 
appearance  indicate  a  close  resemblance  to  the  imphee  "  Oomseana,'^  firom 
which  Mr.  0.  D.  Aldrich,  of  Morristown,  Minn.,  believes  it  to  be  derived, 
and  he  thinks  that  the  pecuharities  which  it  exhibits  are  the  result  of 
acclimatization  in  the  Northwest. 

Little  was  known,  however,  as  to  the  origin  of  this  variety  until  a  re- 
cent communication  was  received  by  me  from  Mr.  E.  Y.  Teas,  of  Dun- 
reith,  Ind.,  who  claims  to  know  its  early  history,  and  to  have  first  intro- 
duced it  by  the  name  it  now  bears, "  Early  Amber,"  many  years  before  its 
peculiarities  had  become  so  marked  as  at  present.  His  statement  is  as 
follows : 

In  a  visit  to  Europe  eighteen  years  a^o,  in  search  of  seeds  and  plants,  I  bought  of 
Vihnorin,  Andrieux  &  Co.^  seedsmen  in  Paris,  a  few  pounds  of  Chinese  cane-seed,  ask- 
ing them  for  the  best  variety.  This  seed  was  given  to  a  friend  to  phmt  who  was  an 
experienced  grower  and  manufacturer  of  sorghum.  In  this  lot  of  cane  one  stalk  was 
found  of  a  dmcrent  habit  from  the  rest,  that  ripened  its  seed  before  the  rest  of  the 
plot  was  fnUy  in  bloom.  Seed  of  this  stalk  was  saved,  and  the  next  year  planted  sep- 
arate to  prevent  admixture.  This  crop  ripened  much  sooner  than  any  other  cane 
known  to  me,  and  the  sirup  was  superior  in  color  and  taste  to  any  other  produced  in 
the  neighborhood.  From  its  earliness  and  fair  color  I  named  it  *^  Early  Amber,"  and 
under  this  name  sent  packages  to  customers  in  nearly  every  State  and  Territory  in  the 
Union,  especially  to  Minnesota  and  the  Western  and  Southern  States.  It  ripens  from 
90  to  too  days  after  the  planting,  yields  120  to  150  gaUons  of  sirup  per  acre,  and  about 
6  pounds  of  sugar  per  gallon.  It  may  be  ripened  in  August.  Means  have  lately  been 
taken  to  separate  tlie  sugar  from  the  sirup. 

While  not  expecting  this  new  variety  of  sorghum  to  exhibit  precisely 
the  same  qoahties  onder  conditions  of  soil  and  climate  different  from 
those  of  Minnesota,  I  yet  deemed  it  worthy  of  extended  experiment^  and 
accordingly  procured,  during  the  season  of  1877,  a  sufficient  quantity  of 
seed  (the  purity  of  which  was  vouched  for)^  and  placed  it  in  the  hands 
of  agriculturists  in  nearly  every  Congressional  district  in  the  United 
States  for  trial  and  more  accurate  determination  of  its  value.  It  should 
be  remarked  that  the  parties  who  have  brought  this  variety  into  notice 
on  account  of  its  sugar-yielding  quahties  distinctly  disclaim  any  success 
whatever  in  producing  sugar  from  the  old-fashioned  Chinese  cane  or  any 
of  the  imphees,  and  assert,  what  is  now  too  well  known  for  controversy, 
that  during  the  period  of  more  than  twenty  years  which  has  elapsea 
since  ihe  introduction  of  sorghum  into  the  United  States  sugar  has 
never  been  made,  as  far  as  known,  in  paying  quantities  from  any  of  the 
old  sorts. 

A  considerable  quantity,  in  the  aggregate,  has  been  reported  from  year 
to  year  to  have  been  made  from  sorghum;  but  it  is  well  known  that  the 
Bimpfix>m  this  cane  has  often  produced  a  grape-sugar  granulation  which 
no  doubt  has  in  some  instances  been  placed  erroneously  to  the  credit  of 
the  plant  as  cane  sugar.  However  this  may  be,  an  examination  of  the 
reports  of  sugar  production  in  the  best  sorghum-growing  States  reveals 
how  meager,  at  the  best,  it  has  been  during  a  period  of  fifteen  consecu- 
tive years.  In  the  State  of  Ohio,  for  example,  the  number  of  pounds  of 
sorghum  sugar  annually  produced  and  reported  scarcely  exceeded  the 
number  of  acres  of  cane  planted. 

According  to  the  testimony  of  his  son-in-law,  ]\Ir.  Edwin  Henry,  Will- 
iam K.  Prince,  of  Flushing,  Long  Island,  was  the  first  to  introduce  the 
Chinese  variety  of  sorghum  into  the  United  States.  Mr,  Henry  says: 
**He  imported  the  black-seed  variety  from  France  in  1853.  In  1854  it 
was  offered  to  the  public.  A  very  few  pounds  were  disposed  of  the  first 
year.  The  following  year  a  large  hogshead  of  seed  was  disposed  of  in 
small  quantities.''    From  the  recollections  of  Mr.  D.  S.  Curtis,  who 
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writes  under  date  of  October,  1877, 1  take  the  following:  **  About  the 
year  1857,  while  farming  in  the  State  of  Wiscom^in,  I  raised  a  small 
patch  of  Chinese  sorghum,  &om  which  a  good  sirup  was  made,  but  this 
we  failed  to  make  granulate  into  sugar;  bat,  by  extra  boiling,  we  made 
a  pretty  Mr  spedmeu  of  candy.  In  1858  I  succeeded  in  getting  the 
sirup  to  granulate,  and  made  a  tolerably  fiair  article  of  brown  sugar.  I 
had  no  regular  machines  for  grinding  and  expressing  the  juice,  but  cut 
up  the  canes  into  small  pieces^  about  half  an  inch  •long,  with  an  ax* 
These  were  |>ut  into  coarse  grain-bags  and  boiled  in  a  common  wash-boiler, 
on  the  stove,  over  a  good  fire,  for  several  hours,  the  water  being  just 
sufficient  to  cover  the  bags.  The  juice  was  now  squeezed  and  prised 
out  of  the  bag  into  a  smaU  kettle  i)laced  within  a  larger  one  containing 
water^  and  kept  boiling  and  stirred  often,  for  the  greater  i>art  of  a  day, 
until  It  became  about  as  thick  as  molasses  candy.  Then  it  was  put  into 
a  shallow  tin  pan  over  a  moderate  heat,  and  constantly  stirred  until  it 
took  the  appearance  of  dark  New  Orleans  sugar,  or  wet  sand.  And  thus 
we  had  complete,  granulated  sugar." 

To  the  best  of  my  knowledge  this  is  the  first  sorghum  sugar  ever 
made  in  this  country.  It  will  l^  seen  that  it  was  made  &om  the  Chinese 
variety  of  sorghum,  and  it  is  notable  that  suceesH  wsiu  here  attained 
despite  oL  and  most  likely  because  o^  the  absence  of  the  ordinary'  ap- 
pliances lor  expressing  the  juice,  and  the  substitution  therefor  of  the 
difiusive  process.  Perhaps  to  this  one  fact,  more  than  aU  other  causes, 
is  to  be  attributed  the  marked  success  attending  Mr.  Curtis'  experiment 
in  a  direction  where  failure  has  been  the  general  role. 

The  imphee,  or  African  variety  of  sorghum,  was  first  introduced  into 
this  country,  as  is  weU  known  among  readers  of  agriculttual  journals  imd 
reiiorts,  by  Mr.  Leonard  Wray,  an  Englishmitfi,  who  arrived  m  New  York 
in  1857,  bringing  with  him  seed  oS  tim  variety  which  he  had  obtained 
from  Natal,  South  Africa.  This  gentleman  declared  that  he  had  seen 
sugar  made  from  more  than  one  variety  of  these  imphees,  and  expected 
to  meet  with  signal  success  and  realize  a  large  fortune  in  his  operations 
in  this  country.  As  a  matter  of  fiEtct,  he  was  entirely  unsuccessful  in 
being  able  to  make  sugar  from  the  juices  of  any  variety  worked  here. 

In  the  progress  of  my  inquiries  into  the  means  of  increasing  the  pro- 
duction of  sugar  I  accident^ly  discovered  that  Mr.  F.  L.  Stewart,  a  gen- 
tleman residing  in  Western  Pennsylvania,  had  made  during  the  past  veor 
some  imf>ortant  discoveries  connected  with  the  production  of  sugar  trom 
maize  and  sorghum.  After  entering  into  correspondence  with  him,  and 
making  ftdl  inquiry  as  to  t^e  extent  of  his  researches  and  the  practical 
value  of  his  discoveries,  I  was  gratified  to  find  that  the  field  of  original 
research  to  which  he  had  been  applying  himself  occupied  precisely  the 
ground  where  at  ti;m  time  ccnnpetent  investigation  was  most  needed,  and 
tiiat  the  conclusions  which  he  had  established  anticipated  the  most  im- 
portant inquiries  that  I  had  to  make.  I  foond  that  he  had  made  the  sab- 
ject  of  the  ch^nistry  oi  saccharine  juices  a  specialty  for  some  years  past, 
and  that  he  was  about  to  publish  an  account  of  tiie  discovery  by  hun  of 
a  process  by  which  sugar,  in  much  larger  quantities  than  has  heretofore 
been  supposed  to  exist  in  it,  can  now  be  made  from  the  juice  of  the  stalks 
of  maize  or  Indian  com,  taken  at  a  period  when  the  grain  is  only  par* 
tially  matured.  His  experiments  seem  to  warrant  the  belief  that  the 
yield  of  sugar  from  this  source  may  be  made,  by  a  careful  system  of 
manufacture,  to  equal,  per  acre  of  ground  planted,  nearly  the  average  of 
sugar  now  produced  from  the  sugar-cane  in  Louisiana,  and  that  tlie 
American  i)ex>ple  could  easily  render  themselves  indep^ident  of  foreign 
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nations  and  the  caprices  of  the  foreign  sngar  trade  by  growiug  and 
mauufiskJturing  their  own  sugar  at  comparatively  emaU  cost 

Of  eqiial  and  perhaps  of  greater  importance  is  the  statement  which  is 
made  by  Mr.  Stewart  in  the  most  unequivocal  terms,  that  on  account  ol 
the  similarity  of  the  juice  of  sorghum  to  that  of  maize  in  most  important 
particulars  the  same  process  is  applicable  to  both,  and  that  by  this  means 
the  juice  of  any  c^  tixe  prominent  varieties  of  sorghum  now  Imowu  to  the 
country  may  be  rapidly  and  uniformly  crystallmHL  and  an  amount  of 
sugar  may  reasonably  be  expected  to  be  produced  trom  any  of  them 
equal  to  the  average  product  of  either  the  sugar-cane  in  Louisiana  or 
the  sugar-beet  in  Europe. 

Besults  like  thes^  have  never  been  claimed  before,  and  if  these  claims 
be  established  as  tacts  during  the  coming  season^  tueir  inixK)rtance,  not 
only  to  this  country  but  abo  to  tbreign  nations,  is  well  wortliy  of  the  most 
careful  consideration,  and  is  almost  beyond  estimate. 

Mr.  Stewart  states  that  those  varieties  of  sorghum  which  are  well 
known  to  have  yielded  heretofore  only  a  crude  table  sirup,  esi>ecially 
the  old  Ghii^se  sorghuiu,  are  now  to  be  considered  as  among  oui  most 
valuable  varieties,  yielding  a  sugar  not  only  of  the  best  quality'  but  in 
the  greatest  abundance. 

Mr.  Stewart  claims  that  an  intimate  practical  acquaintance  since  1862 
with  all  that  has  been  done  to  utilize  sorghum  in  this  country  preiMtred 
him  for  the  work  upon  which  he  has  recently  been  engaged,  and  that  he 
had  ^^uently  succeeded  in  crystallizing  sugar  from  this  cane  before; 
but  that  the  impediments  in  the  way  of  the  suocessftil  adoption  of  any 
of  the  old  methods  were  so  numerous  aad  the  results  at  best  so  uncer- 
tain, on  account  of  the  continued  presence  in  the  juice  of  j[)eculiar  sub- 
stances which  resisted  all  attempts  then  made  to  remove  them,  as  to 
render  abortive  every  effort  to  crystallize  the  sugar  in  a  practical  way, 
although  its  existence  in  the  juice,  in  large  amounts,  was  always  the  re- 
sult of  chemical  analysis. 

With  the  view  to  determine  beyond  question  the  exact  nature  of  the 
impediments  to  crystallization,  and  if  possible  to  devise  some  means  for 
their  removal,  he  undertook  the  special  examination  which  resulted  last 
season,  according  to  Mr.  Stewart's  report,  in  apparentiy  complete  prac- 
tical success,  ne  says  the  regular  Chinese  cane  in  Western  Pennsyl- 
vania yields  200  gallons  of  sirup  per  acre;  that  on  good  common  soil  300 
gallons  per  acre  is  practically  attainable  by  the  application  of  gypsum, 
phosphates,  and  other  special  manures  and  good  cultivation ;  and  that 
eight  pounds  of  sugar  from  com  and  ten  pounds  from  sorghum  cane  may 
be  made  frt>m  a  gallon  of  dense  sirup,  and  there  is  scarcely  a  county  in 
the  Union  in  whmh  one  or  both  of  these  plants  cannot  be  successfully 
grown. 

If  the  above  statements  should  be  proven,  then  it  is  demonstrable  that 
if  one  acre  in  fifty  of  the  area  annually  devoted  to  the  growth  of  Indian 
com  in  the  United  States  be  appropriated  to  the  growth  of  either  com 
or  sorghum  for  sugar,  and  properly  worked  up,  the  product  would  abun- 
dantiy  supply  our  present  home  demand. 

I  have  solicited  from  the  gentleman  above  referred  to,  for  publication 
in  this  report,  such  an  account  of  his  investigation  as  he  might  feel  author- 
ized to  give,  and  this  has  now  been  ftmushed  in  the  article  entitled 
"  Maize  and  sorghum  as  sugar  plants,"  to  which  the  reader  is  referred. 
It  will  be  observed  that  these  experiments  embraced  chemical  analyses 
made  during  various  periods  of  the  growth  of  the  stalks  of  both  maize  and 
sorghum,  and  thus  many  £Eicts  not  bSore  known,  or  of  a  doubtful  character, 
were  established,  and  some  errors  in  theory  and  practice  made  evident. 
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Among  the  former,  the  extreme  rapidity  with  which  the  juice  of  these 
plants  decomposes  when  exposed  to  the  action  of  the  air  is  to  be  espe- 
cially noted  and  guarded  against;  and  an  example  of  a  widespraEwi 
error,  which  needs  to  be  corrected^  is  found  in  the  opinion  that  the  cane 
(sorghum)  commonly  planted  is  nch  only  in  grape-sugar,  and  is  there- 
ibro  worthless  except  for  sirup.  The  reverse  of  this  seems  to  be  the 
truth.  Some  of  our  oldest  varieties  of  sorghum  are  shown  to  be  among 
the  richest  plants  in  cane-sugar  grown.  He  informs  me  that  practical 
experiments  were  made  in  all  cases  where  it  was  necessary  to  confirm 
the  results  of  analysis. 

The  first  suecessi'ul  experiments  were  made  by  Mr.  Stewart  upon  the 

i'uice  of  Indian  corn,- and  a  brief  notice  of  the  same  was  published  in  the 
Philadelphia  Public  Ledger^  of  December  1,  1876,  and  some  samples 
of  the  sugar  were  shown  at  the  Centennial  Exhibition,  near  its  dose,  but 
the  system  was  not  then  perfected,  and  its  apphcability  to  sorghum  had 
not  been  tested ;  but  this  it  is  claimed  was  fully  done  last  season. 

Stowell's  evergreen  com  and  the  Chinese  cane,  in  his  opinion,  stand 
at  the  head  of  their  respective  species  both  in  productiveness  and  quality; 
but  no  special  preference  for  saccharine  richness  is  to  be  given  to  any 
one  of  the  old-estabUshed  varieties  above  the  rest. 

"Mr.  Stewart  exhibits  a  natural  hybrid  between  tlie  Cliinese  cane  and 
the  red  imjihee  {schlagoova),  which  yields  fully  as  well  as  the  former, 
ripens  fully  a  month  earlier  than  that  sort,  and  possesses  a  juice  of  great 
richness  and  purity. 

This  new  variety  is  the  result  of  growing  the  two  sorts  firom  which  it 
is  derived  alongside  of  each  other  for  a  series  of  years  in  Pennsylvania. 
The  hybrid  for  two  or  three  years  has  shown  constant  characteristics, 
which  may  probably  be  considered  permanent* 

In  the  further  growth  of  this  comparatively  undeveloped  source  of 
sugar,  the  possibilities  of  which  seem  so  vast  and  magnificent;  in  the 
extension  of  the  scientific  principles  therein  employed  to  Chinese  and 
African  sorghums ;  in  the  examinations  now  making  in  Europe  of  the 
best  methods  there  employed  in  the  production  of  beet-sugar,  and  their 
adoption  here;  and  last,  but  by  no  means  least,  in  the  fresh  impetus  it 
is  possible  in  many  ways  to  impart  to  the  now  languishing  cane-sugar 
interests  of  Louisiana  and  other  Gulf  States,  we  have  a  four  fold  confi- 
dence that  we  have  reached  the  end  of  our  retrograde  movement,  and 
that  at  no  distant  day,  instead  of  being  importers,  as  now,  we  shall  be- 
come exporters  of  sugar. 

I  have  thus  drawn  attention  to  this  subject,  in  some  of  its  most  im- 
portant features,  with  the  hope  that  this  department  will  be  seconded 
by  the  agriculturists  of  the  country  and  by  the  legislative  department 
of  the  government  in  its  ettbrts  to  render  the  nation,  within  a  few  years, 
wholly  independent  of  foreign  countries  for  its  sugar  supply. 


MAIZE  AND  SORGHUM  AS  SUGAR  PLANTS. 
By  p.  L.  Stewart,  MurrywiUe,  Pa, 

The  greatest  labour  thoy  take  in  plantinff  their  come.  Li  Apnl  they  becin  to  plant 
but  their  chiefe  plantation  is  in  May,  and  80  they  continne  till  the  midst  of  Juno, 
What  they  plant  in  April  they  reape  in  August,  for  May  in  September,  for  June  in  Oc- 
tober.   Every  stalke  of  their  oome  commonly  oeoreth  two  eares,  some  three,  seldoma 
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my  fbnre,  many  bat  one  and  some  none.    Every  eare  ordinarily  hath  betwixt  200  and 
SOOgraines. 

The  stalke.  being  greene,  hath  a  etceet  juice  in  it  eomeichat  like  a  sugar  cane  which  is  the 
cause  that  when  they  gather  ilieir  cane  greenc  they  sucke  the  stalkes  for  as  we  gather  greene 
pease  so  do  they  their  come  Heing  greene  tchich  excellefh  their  oWc.— [From  the  "True 
Travels,  Adventures,  and  Observations  of  Captaino  John  Smith— Account  of  6th  voy- 
age, A.  D.  1606,  2d  Booke,"  London  ed.,  A.  D.  1629]. 

The  characteristic  bread-plant  of  this  continent  is  maize.  Its  dis- 
covered uses  are  so  numerous,  its  products  are  so  multiform,  its  vigor  and 
productiveness  are  so  wonderful  in  this  its  original  home,  as  to  give  it 
the  very  foremost  rank  among  cereals  for  the  benefit  of  man.  The  supe- 
riority of  American  com  passes  unchallenged  in  the  great  grain  marts  of 
the  world,  and  we  have  been  accuBtomed  to  consider  that  our  knowledge 
of  the  economy  and  uses  of  the  plant  are  well-nigh  complete. 

When  Captain  Smith  landed  in  Virginia,  nearly  Uixee  centuries  ago,  what 
he  saw  of  Uie  plant  and  its  uses  he  rehearsed  to  his  countrymen  on  his 
return  in  a  minute  and  interesting  narrative,  of  which  a  brief  extract  is 
given  above,  and  from  which  it  is  evident  that  the  Lidian  tribes  occupy- 
ing the  eastern  shore  of  America  at  that  day  were  more  of  an  agricul- 
tural people  than  has  commonly  been  supposed,  and  the  recogniz^  uses 
of  maize  among  them  were  widely  difierent  from  those  now  in  vogue. 
Its  saccharine  quaUties  were  no  less  distinctly  recognized  than  its  value 
as  a  cereal,  and  the  grain,  both  for  immediate  use  and  for  preservation, 
was  most  esteemed  in  the  immature  state,  when  the  "honey  of  the  maize'' 
was  in  its  prime. 

This  twofold  use  of  unrefined  corn  did  not  escape  the  notice  of  the 
Spanish  conquerors  of  Mexico  and  Peru  during  the  preceding  century, 
when  the  plant  was  discovered.  It  is  certain  that  in  Mexico  some  sugar 
had  been  made  ftt)m  it  at  that  period;  but  the  chroniclers  of  the  conquest 
drew  their  pictures  with  a  free  hand,  and  it  is  extremely  improbable 
that  the  production  had  attained  to  any  importance.  This  appears  from 
several  circumstances,  among  which  is  the  fact  that  maize-sugar  had  no 
prominent  placed  at  least,  in  the  vast  enumeration  of  articles  provided  for 
the  royal  cuisine,  which  it  certainly  would  have  held  if  it  bad  ranked  as 
a  staple  of  the  country. 

The  nature  of  this  juice  is  such  that  it  fields,  with  comparative  facUity , 
by  ordinary  treatment,  a  small  proportion  of  its  sugar,  two  or  three  per 
cent.  We  may  infer,  as  in  the  case  of  some  experiments  made  in  this 
country  a  short  time  before  the  introduction  of  the  Chinese  cane,  sugar 
was  not  obtained  from  it  in  remunerative  quantity,  and  that  is  no  evi- 
dence to  show  that  sugar-making,  as  it  existed  among  the  Aztecs,  can  ever 
be  claimed  as  one  of  the  "  lost  arts." 

Yet  these  statements,  if  not  altogether  mythical,  have  certainly  some 
practical  significance.  At  this  time,  with  a  peculiar  force,  the  question 
comes  up  for  answer :  Has  Indian  com,  at  any  period  of  its  growth,  a 
definite  value  as  a  sugar-producing  plant) 

No  sufficient  reply  has  ever  been  made  to  this  question.  BeUeving  it 
to  merit  at  least  a  thorough  examination,  the  writer,  more  than  two  years 
ago,  undertook  some  researches  that  have  been  conducted  with  patience 
and  care  up  to  the  present  time,  and  sufficient  results  have  now  been 
i-cached  to  furnish  a  decided  and  intelligent  answer.* 

*Pro8COtt  extols  the  noble  growth  and  saccharine  qualities  of  the  maize  in  those 
equatorial  regions,  and  refers  to  the  sucar  made  firom  it.  Conquest  of  Mexico,  rev. 
ed.,  12  mo,  1^4,  vol.  1,  p.  139.  Carta  defsio  Tnazo,  M.  S.  Oviedo,  EQst.  Natural  de  los 
Indias,  cap.  4,  ap.  Barcia,  torn.  1;  Hernandez,  Hist.  Plant,  lib.  6,  cap.  44,  45,  are  the 
authorities  which  he  cites.  • 
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Bnt  in  the  course  of  this  investigation,  it  was  very  eocn  discovered 
that  maize  juice  in  certain  important  particulars  bears  a  strong  resem- 
blance to  that  of  another  notable  plant  ne^r  domesticated  in  this  country, 
the  value  of  which  has  been  much  debated,  and  the  peculiarities  of  whidi 
have  hitherto  been  very  imperfectly  understood — the  Chinese  sugar  millet 
or  sorghum. 

Although  the  plants  are  strongly  contrasted  in  some  respeds,  it  was 
discovered  that  they  are  so  intimately  related  in  chemical  constitution  aa 
to  entitle  them  not  to  be  ranked  together,  but  to  separate  them  by  a  wide 
interval  from  aU  the  known  sugar  plants.  Natives  of  opposite  hemi- 
fiX>here8,  they  seem  to  have  been  brought  together  to  fulfill  a  common 
d^tiny. 

Kew  and  interesting  peculiarities  presented  themselves  in  the  juices  oi 
ttiese  plants,  foreshadowing  the  necessity  of  improved  modes  of  treat- 
ment, and  it  was  at  once  perceived  that  but  little  practical  benefit  would 
result  from  an  investigation,  however  wide  its  range  or  important  its  dis- 
closures, unless  a  process  could  be  devised  capable  of  the  extraction  of 
the  sugar  as  unilbrmly  and  certainly  a«,  by  special  processes  adapted  to 
them,  it  is  now  obtained  under  fiivorablo  circumstances  from  the  beet 
and  Southern  cane. 

It  may  be  confidently  affirmed  that  not  only  maize  in  the  green  state, 
but  also  the  Chinese  and  African  canes,  are  beyond  comparison  superior 
to  any  other  plants  that  can  be  grown  in  the  United  States  for  sugar 
production,  either  as  to  certainty  of  re.sults.  abundant  and  regular  yidd, 
ease  of  culture,  or  cheapness  and  facility  or  manufacture. 

It  is  difficult  to  express  in  a  few  words  the  importance  of  iMs  state- 
ment It  will  be  rea^lily  seen  that  the  natural  resources  of  the  United 
StAtes  for  sugar  production  from  these  plants  are  practically  Umitless,  if 
the  facts  here  assumed  be  weU  established.  A  single  illustration  bearing 
upon  this  point  will  suffice. 

The  area  of  land  annually  planted  in  Indian  com,  of  late  years,  in  the 
United  States  averages  45^000,000  of  acres,  as  shown  by  the  reports  to 
the  Department  of  Agriculture  at  Washington.  It  is  demonstrable 
that  if  the  average  sugar-producing  capacity  of  either  sorghum  or  Indian 
com  per  acre  of  git)iuid  be  taken  at  one-thml  less  than  the  experiments 
of  tbe  past  year  show  it  to  be  clearly  equal  to,  if  the  crop  be  grown  and 
worked  up  with  ordinary  skill  and  care,  it  would  require  less  than  the 
one-fiftieth  part,  or  one  acre  in  fifty,  of  the  acres  annually  devoted  to  the 
Indian-corn  crop  in  the  United  States  to  support  a  growth  for  sugar  at 
either  sorghum  or  maize  which  would  be  ftiUy  adequate  to  supp^  the 
whole  immense  home  demand  for  sugar,  in  value  now  equal  annually  to 
one  hundred  million  dollars. 

It  can  now  be  shown  that  we  have  the  resources  at  perfect  command, 
if  rightfully  utilized,  to  save  to  the  country  this  va^t  sum  which  we  are 
paying  In  gold  every  year  for  fweign  sugars;  but  that  in  a  few  years 
hence  we  will  be  able  to  send  to  other  markets  a  surplus  of  our  crop, 
which  will  take  equal  rank  with  our  exports  of  flour  and  com. 

To  accomplish  this  it  is  not  oecessarv  that  any  delay  should  be  now 
incurr(Kl,  or  that  any  preparation  should  be  made  involving  dbanges  in 
the  modes  of  agricultural  labor  to  which  our  people  have  become  used. 
Nor  have  we  to  spend  time  in  experiments  new  to  us  or  to  our  climate 
and  soil.  To  insure  our  success,  we  need  not  invoke  the  ^)resence  of  any 
other  agencies  than  those  which  the  Creator  has  so  lavishly  and  so  oppor- 
tunely laid  to  our  hand. 

The  failure  to  recognize  the  value  of  these  plants  heretofore  is  surpris- 
ing, but  it  is  not  at  all  unparalleled.    Some  of  the  grandest  industrial 
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nionmnents  of  the  present  century  W€i*e  not  even  foreshadowed  dui  lug  thti 
last.  It  is  no  disparagement  to  us  that  through  the  swift  strides  our 
country  has  taken  during  the  past  fifty  years,  in  some  fields  of  maleiial 
progress  we  have  overstepped  m  our  haste  some  mines  of  wealtli  which 
the  surface  concesded.  The  corn-plant  of  America,  in  common  with  many 
otiia'  of  oup  indigenous  productions,  was  not  appreciated  at  the  time  of 
its  discovery.  It  was  recognized  as  an  invaluable  acquisition  by  the 
eariy  colonists,  and  perhaps  a  pror)er  estimate  of  its  value  would  have 
been  reached  in  the  old  countries  if  the  dazzling  Splendor  of  riches  brought 
home  by  the  Spanish  adventurers  had  not  blinded  the  eyes  of  bU  Europe 
U>  a^  discoveries  but  those  of  gold  and  silver.  In  the  enthusiasm  of  the 
time  the  old  dream  of  the  alchemist  seemed  at  last  to  find  a  realization 
in  tlie  teeming  wealth  of  the  mines  of  the  New  World,  wid  men  were 
well  content  to  accept^  as  the  power  to  bruig  it  forth,  the  steel  of  the 
oonquistador  instead  of  the  philos(^er's  stone. 

A  fiiU  century  later  it  was  a  fashionable  hobby,  with  European  writers 
like  Abb©  Eteynsd,  to  assume  the  essential  mfenority  of  the  productions 
of  the  New  World  (a  mistake  which  the  Old  World  has  learned  to  cor< 
rect).  This  whimsey  imx)osed  itself  upon  the  sober  sense  of  no  less  a 
natoralist  than  Buffon.  It  repressed  investigation  and  threw  into  dis- 
credit knowledge  by  which  a  later  age  profited  by  estimating  at  its  worth, 
and  it  must  be  remembered  that  it  was  not  until  another  century  had 
rolled  by  that  modem  chemistry  and  the  systematic  "  interrogation  of 
natura''  took  its  rise.  It  may  be  said,  too,  that  our  forefathers  in  this 
hemisphere  had  no  immediate  wants  which  the  almost  unbounded  re- 
fiooroes  of  the  country  did  not  supply  without  calling  forth  much  techni- 
cal skill,  and  prior  to  the  year  1850  no  crisis  in  the  commercial  histoiy 
of  the  nation  had  stimulated  research  toward  the  discovery  of  an  ade- 
quate native  soui-ce  of  supply  of  sugar  such  as  gave  life  to  the  beet-sugar 
industry  in  France.    ^ 

8till  it  is  not  a  little  remarkable  that  half  the  value  of  the  plant  in 
Ammican  agriculture  has,  {or  these  three  hundred  years,  been  practically 
ignored  Scarcely  less  so  is  the  bd  that  a  plant  so  rich  in  sugar  as 
florghum  cane  is  now  shown  to  be  should  have  been  grown  for  almost  a 
quarter  of  a  century  in  this  country,  and  in  Aida  from  time  immemorial, 
without  any  adequate  realization  of  itB  value. 

1.  CBYSTALLTZABLg  BUaAB. 

It  is  important  that  there  should  be  no  misapprehension  a^  to  the  na- 
tore  of  the  product  now  iumished  by  these  plants. 

AJtbougb  chemistry  recognizes  a  distinct  cbuss  of  substances  to  which 
the  general  tfflin  of  sugar  is  applied,  there  is  but  one  lx)dy  in  nature  reo- 
ognizcHl  in  the  commercial  world  to  which  the  appellation  of  cryRtallized 
sugar  can  properly  and  honestly  be  a|)plied.  It  is  exclusively  a  natural 
[Mwlnct.  It  must  pre-exist  in  the  living  plant.  It  cannot  be  count^eited 
or  made.  In  its  associatioD  with  other  bodies  in  the  sources  from  which 
it  is  obtained  its  presence  is  otttimes  only  indicated  by  the  oic^est  chemi- 
taA  tests.  To  break  the  alliance  subsiiittiug  between  it  and  the  substauces 
dteu  in  great  number  found  along  with  it,  and  to  separate  the  sugar 
without  destroying  it,  is  in  many  cases  one  of  the  most  difficult  problems 
io  organic  chemistry.  And  it  becomes  a  new  problem  involving  oew 
iDodesof  ts^eatment  every  time  that  a  crude  saccharine  substance  is 
tmmgbt  unileT  examination  of  a  different  organization  from  others  already 
weD  understood. 

Su^  ad  it  exists  in  tropical  sugar-cane,  in  the  maples  of  our  forests^ 
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in  the  beet,  in  the  sorghum,  and  in  maize,  is,  in  its  purified  form,  precisely 
the  same.  In  sacchanne  value  no  other  substance  can  at  aU  compare  with 
it;  no  other  possesses  the  same  crystalline  form,  the  sweetening  power,  or 
the  same  chemical  construction  and  adaptation  to  the  uses  of  man  as  an 
article  of  food.  This  distinction  is  necessary  to  be  made  at  the  outset, 
because  Indian  com  has  recently  obtained  some  celebrity  as  a  sugar- 
plant  in  its  capacity  to  furnish,  Irom  the  starch  of  its  grabij  by  a  well- 
known  transformation,  the  miserable  starch  sugar  to  winch,  by  an  amaz- 
ing  stretch  of  couitesy,  the  name  of  "  com  sugar''  has  been  applied.  The 
misnomer  should  deceive  no  one. 

I  now  propose  to  state  more  particularly  the  grounds  ui)oii  which  the 
foregoing  statements  of  the  value  of  maize  and  sorghum  in  this  respect 
are  based.  To  do  this  fairly,  and  with  the  conciseness  which  is  necessary, 
a  comparison  is  made  in  all  important  points  between  these  plants,  re- 
spectively, and  the  beet  and  the  Southem  cane.  From  this  the  reader 
will  be  able  to  decide  as  to  their  relative  value  for  sugar  production,  at 
least  in  the  United  States.  The  authorities  cited  for  the  cane  and  beet 
are  among  the  most  eminent  and  trustworthy  names  associated  with  the 
sugar  industry  of  the  United  States  and  elsewhere. 

SUGAR  PRODUCTION  IN  LOUISIANA. 

Although  it  is  possible  that  sugar  production  from  the  tropical  cane 
in  Louisiana  at  certain  points,  and  in  a  few  other  favorable  localities, 
may  be  extended  in  the  future  so  as  to  utilize  to  the  utmost  all  avail- 
able resources,  and  restore  it  to  a  condition  of  comparative  prosperity, 
still  it  must  be  admitted  upon  all  hands  that  we  cannot  in  coming  years 
reasonably  look  to  that  source  to  supply  more  than  a  small  fraction  of  tlw 
sugar  annually  consumed  in  the  United  States. 

The  decline  of  this  industry  at  the  South  during  the  decade  preceding 
the  late  civil  war  was  due  to  natural  causes,  afl'ectiug  tlie  gix)wth  and 
development  of  the  sugar-cane  itself.  After  years  of  careful  experiment 
it  was  at  last  plainly  and  painixdly  evident  that  the  transplantation  of  an 
exclusively  tiopical  plant  into  the  narrow  fringe  of  extra-tropical  terri- 
tory along  oiu"  Gulf  coast,  where  alone  it  will  grow  at  all,  was  in  viola- 
tion of  a  law  of  the  life  of  the  plant,  the  ultimate  result  of  which  was 
disease  and  decay. 

It  was  of  no  permanent  avail  that  government  aid  was  invoked  and 
freely  given,  and  cuttings  of  new  and  imdegenel-ated  varieties  were  intro- 
duced from  the  most  distant  quarters  of  the  globe.  Nothing  was  left 
undone  to  foster  an  uidustry  which,  when  it  was  tempomrily  successftiL 
so  abundantly  rewarded  capital  and  skill.  Never  was  the  "ingenuity  or 
the  American  mind  more  conspicuously  disj)layetl  or  more  enthusiasti- 
cally bestowed  than  in  the  attempt  to  supplement  by  human  invention 
and  assiduity  the  lack  of  needed  qualities  in  the  sun  and  air  of  Louisiana. 
Apparatus  of  rare  workmanship  and  enormous  cost  were  employed  in  the 
manufacture  of  the  sugar,  and  not  without  reward,  for  in  quality  the 
sugar  of  New  Orleans  soon  enjoyed  a  marked  pre-eminence ;  but  nothing 
could  countervail  a  climatic  defect  by  which  the  iix)st  of  a  single  night 
would  wither  the  hopes  of  the'  planter  for  a  whole  season,  or  arrest  the 
deterioration  of  his  best  imported  canes.  Contrary  to  a  wide-spread  be- 
lief the  civil  war  was  not  the  immediate  cause  of  the  prostration  of  this 
industry,  although  it  precipitated  it  5  and  now,  notwithstanding  so  many 
years  have  elapsed  since  its  close,  duiing  which  the  stimulus  of  high 
prices  has  been  constant,  the  business  ha^  not  revived,  and  every  year 
the  disparity  between  the  supi)ly  from  this  source  and  the  demand  is 
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beooming  greater.  Nature  has  plainly  set  barriers  to  the  geographical 
range  of  the  plant,  beyond  which  it  cannot  be  grown  with  success.  It  is 
only  within  the  heart  of  the  tropics  that  the  regions  are  found  from  which 
the  markets  of  the  world  are  now  suppUed,  or  can  be  expected  to  be  with 
any  regularity  in  the  future. 

EESULT3,  OP  EXPERIMENTS  WITH  MAIZE  AND  SOEGHUM. 

The  fiacts  adduced  as  to  maize  and  sorghum  have  been  derived  from  a 
great  number  of  analyses  and  practical  experiments,  a  detailed  account 
of  which  would  be  inadmissible  in  a  brief  article  like  the  present  The 
chemical  investigations  were  conducted  after  the  most  approved  meth- 
ods now  in  use.  For  the  quantitative  determination  of  the  sugars  Feh- 
ling's  standard  cuprie  solutions  were  generally  employed.  The  plants 
tested  were  used  when  ft-eshly  cut  from  the  ground  unless  it  is  otherwise 
indicated,  and  they  were  taken  at  all  pericxls  of  their  growth,  from  the 
time  when  sugar  began  to  be  developed  in  the  juice  until  it  ceased  to 
yield  it  in  remunerative  quantities.  Many  varieties  of  both  species  were 
tested.  The  action  of  manures  upon  the  juice  of  growing  plants,  the  in- 
floence  of  different  soils  and  seasons,  the  efGBct  of  diverse  modes  of  plant- 
ing and  culture,  the  comparative  value  under  various  modes  of  treatment 
of  some  of  the  most  prominent  varieties  of  com  grown  for  sugar  alone, 
and  for  sugar  as  combined  with  the  preseiration  in  the  best  condition  of 
immature  gram,  and  the  utilization  of  other  products,  have  all  received 
more  or  less  consideration.  But  the  most  prominent  attention  was  be- 
stowed upon  the  characteristics  of  the  juice  itself,  in  order  to  secure  the 
separation  of  the  sugar. 

In  the  course  of  tins  examination  many  preconceived  opinions,  both  of 
myself  and  others,  were  shown  to  rest  upon  insufficient  grounds.  But  it 
is  especially  gratiiying  to  me  now  to  say  io  regard  to  the  sorghum  that 
howmuchsoever  the  published  opinions  of  some  eminent  chemists  are  ap- 
parently at  variance  with  each  otiier.  no  well-established  fact  is  discordant 
with  what  is  now  known.  The  trutn  as  for  as  ascertained  harmonizes  all 
^  &ets.  ^Notwithstanding  the  great  diversity  prevailing  among  differ- 
cait  vaneties  of  the  same  species  in  other  respects,  the  most  remarkable 
muformity  was  found  to  exist  in  the  chemical  constitution  of  the  juice  at 
the  same  stage  of  growth  of  the  plant. 

The  results  of  these  experiments,  so  far  as  they  relate  to  maize,  were 
announ^  for  the  first  time  in  the  Philadelphia  Public  Ledger  of  Decem- 
ber 1, 1876,  and  si>ecmiens  of  sugar  were  displayed  at  the  Gentennial 
Bxhibition  toward  its  close. 

During  the  present  year  those  i-esults  were  fiilly  confirmed,  and  at  the 
same  time  the  applicability  of  the  process  to  the  crystallization  of  the 
sugar  of  Chinese  cane  and  the  African  varieties  was  fully  established* 
In  Caety  the  £Eicility  with  which  sorghum-juice  crystallizes  under  this 
tieatment  is  as  remarkable  as  its  obstinate  refosal  to  do  so  under  any 
other. 

1.  BOTANICAL  BELATIONSHIPS. 

Sorghum^  maize,  and  (he  tropical  sugar-cane  are  closely  related.  They 
are  au  simply  gigantic  solid  pithy-stemmed  grasses  (not  reed-like  or  hol- 
low), diarged  at  a  certain  period  of  their  growth  with  a  rich  saccharine 
joiee.    There  are  numerous  well-defined  varieties  of  each. 

The  beet  is  remarkable  as  being  a  member  of  a  peculiar  order  of  plants, 
to  which  belong  such  alkaline  sea-side  plants  as  the  sampphira,  saltwort, 
vA  obione.    Of  ithe  sanxe  fiEimily  is  the  common  worm-seed  {Ambrina 
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(mihelmintioa).  It  is  piobable  that  its  sacoharine  character  has  been 
developed  largely  by  caltivatioiu  Of  the  many  varieties  of  beet  only  the 
white-fleshed  kinds,  especially  tiiQit  known  as  the  Bilesian,  are  adapted  to 
the  production  of  sugar. 

2.  PERIOD  OP  GROWTH. 

Sorghum. — Annual,  at  least  in  temperate  latitudes/  The  length  of 
the  period  of  growth  differs  with  the  variety,  varying  from  three  to  five 
months. 

Maize, — Annual,  ripening  its  seed  in  from  three  to  five  months  in  Xoi-th 
America. 

Sugar-cane, — Perennial  from  the  root-stalk  in  the  tropics,  flowering  in 
from  twelve  to  twenty  months.    In  Louisiana  it  never  matures  its  seed. 

Beet. — Biennial,  ripening  its  seed  the  second  year  from  the  plant- 
ing, but  maturing  its  juice  during  the  first  season  in  the  root.  The 
time  required  for  this  purpose  is  abnost  eight  months  from  the  time  of 
planting. 

3.  PROPAGATION, 

Sorghum, — Propagated  from  seeds  planted  in  early  spring.  JMuch  labor 
and  exi>en6e  is  thus  saved,  which  Louisiana  is  expending  in  the  cultiva- 
tion and  care  of  seed-cane  or  cuttings. 

Maize. — Annually  during  the  summer  from  seeds.  Enjoys  equal  ad- 
vantages with  sorghum  in  this  respect. 

Sugar-cane. — Propagated  always  in  the  sugar  district  of  our  Gulf  States, 
and  ordinarily  in  the  tropics  from  cuttings  of  the  stems  (joints).  In  Lou- 
isiana, on  account  of  constant  deterioration,  it  is  necessary  to  replant 
from  cuttings  every  third  or  fourth  year,  one-fourth  of  the  whole  buiadth 
of  the  land  devoted  to  sugar-cultui^e,  being  employed  constantly  in  the 
propagation  of  the  joints  lix)m  which  the  cane  on  the  other  three-fourths 
is  grown. 

Beet. — By  seeds  annually.  But  unlike  sorghum  and  maize,  no  seed 
grown  from  the  crop  which  produces  sugar.  The  expense  known  of 
growing  beet  for  seed  is  trifling,  however,  to  that  incurred  for  the  sugar- 
cane. 

4.  RATOONma  OE  TmLEBING. 

Sorghum. — ^The  crop  of  sorghum  is  capable  of  large  increase  in  each 
season  by  side  shoots  arising  from  the  root.  It  cannot  be  propagated 
from  the  cuttings  of  the  stem,  but  when  the  stems  are  cut  down  they 
ratoon  like  the  sugar-cane.  Mr.  Leonaid  Wray  has  stated  that  in  South 
Africa  he  grew  ratoons  of  Neazane  or  White  Imphee  six  feet  in  height, 
and  in  two  months  after  the  first,  cutting  sometimes  fifteen  stems  tilli^reu 
out  from  one  root.  These  ripened  their  seed.  This  mode  of  increase  is 
precisely  analogous  to  the  tillering  of  wheat  when  it  has  been  cut  down 
by  the  winter  frost,  but  unlike  wheat,  and  Uke  the  sugar-cane  in  some 
climates  it  is  increased,  and  a  second  crop  of  sorghum  may  be  grown 
from  the  same  root. 

Maize. — ^This  mode  of  increase  is  not  at  all  a  characteristic  of  maize. 

Sugar-cane. — Eatoons  regularly,  as  above  described. 

BceL^Carmot  be  multiplied  or  propagated  in  any  way  analogous  to 
this. 

5.  OLIMATE« 

Sorghum. — ^The  climate  of  the  whole  territory  of  the  United  States 
south  of  Alaska,  where  tiie  soU  is  not  barren  and  the  moisture  immfiQcieixt 
during  the  summer  monthsi  is  adapted  in  yarious  degrees  to  ita  growth. 
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Maiee^^A  little  more  sensitiTe  to  cold  than  sorghum.  All  over  the 
Union  where  sorghum  wiU  thrive  it  may  be  grown,  especially  as  it 
matures  its  juice  within  a  shorter  period. 

Sugar-cane. — Production  within  the  United  States  restricted  to  a  very 
narrow  belt  of  country  bordering  on  the  Mexican  Gulf. 

BeeL'-May  be  grown  for  sugar  in  the  latitude  of  the  Middle  and  North- 
ern States  generally,  but  not  at  the  South;  but  it  wiD  yield  sugar  remu- 
neratively only  where  the  summer  rain-fall  is  equal  to  that  of  spring,  and 
the  natural  peculiarities  are  not  unfavorable. 

6.  SOIL. 

fiM-^Aum.— The  most  suitable  is  a  deep,  rich,  well-drained,  and  calca- 
reous soil. 

Maize. — ^The  richest  and  deepest  natural  soils,  moderately  enriched* 
5ot  60  sensitive  to  excess  of  moisture  in  the  soil  as  sorghum. 

Sugar-owne. — ^A  deep,  rich,  moist  loam  the  best  First  crop  off  new 
lands  yields  most  sugar. 

BeeL — Similar  requirements  to  the  above  as  to  depth  and  high  fertility, 
but  is  very  much  more  sensitive,  and  our  best  natural  soils— the  alluvions 
and  pndries — have  proved  unfavorable  to  it. 

7.  MANUBBS. 

All  these  plants  yield  juices  less  rich  in  sugar  and  containing  more 
impurities  when  supplied  UberaUy  with  animal  manures  or  those  con- 
tainin£^  nitrogen  in  large  proportion ;  but  lime,  gyi)8um,  and  the  super- 
phospnates  may  be  used  without  detriment,  and  sometimes  with  immense 
advantage. 

8-10.  CHEMICAL  COMPOSITION.     • 
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The  juice — Cootinnod. 
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The  intelligent  reader,  from  the  comparison  as  instituted  above,  will 
draw  many  inferences  of  value  to  which  I  make  no  reference. 

SORGHUM  AND  MAIZE  AS  COMPARED  WITH  THE  SUGAR-BEET. 

It  is  with  the  beet-sugar  manufacture  perfected,  as  it  has  been  in  its 
processes  and  appliances,  that  we  must  make  the  closest  comparison; 
and,  that  it  may  be  made  with  the  utmost  fiaimess,  we  assume  as  true 
what  has  been  by  no  means  proved  by  the  experience  of  those  who  have 
fostered  it  here — ^that  it  is  capable  of  being  carried  on  in  the  United 
States  as  successftdly  as  it  is  in  France  and  Glermany. 

But  it  is  well  known  that  at  the  very  limited  point  of  his  work  the  beet- 
sugar  manufacturer  here  encounters  the  discouraging  obstacle,  hitherto 
insurmountable,  of  securing  cheap  labor  for  the  growing  of  the  raw  mate- 
rial Independent  of  the  great  expensiveness  of  the  machinery  and  the 
process  employed,  and  the  high  degree  of  skill  required,  it  is  necessary 
that  radical  changes  should  be  made  in  the  means  and  methods  of  agri- 
cultural labor  now  existing,  together  with  the  great  loss  of  time  neces- 
sary to  make  such  chimges. 

On  the  other  hand^  the  cultivation  of  Indian  com  and  its  now  fully  acdi- 
matized  relative,  soi^hum.  is  reduced  here  at  present  almost  to  a  science. 

It  may  be  saia  that  we  nave  scarcely  anything  new  or  valuable  now  to 
learn  in  regard  to  the  growth  of  either  of  tiliem.  By  means  of  labor-sav- 
ing implements  and  sMll  in  the  use  of  them,  here,  if  anywhere,  their  cost 
is  reduced  to  a  minimum.  TSo  American  who  visited  the  Oentennial 
Exhibition  at  Philadelphia  and  compared  the  maize  of  the  valley  of  the 
Nile,  of  the  plains  of  Hungaiy,  of  Portugal,  Italy,  or  France,  with  the 
proauct  of  the  valley  of  the  Kansas  or  of  the  prairies  of  Iowa  and  Illinois^ 
but  must  have  felt  that  in  all  that  pertains  to  the  production  of  these 
cereals  we  are  unrivaled  by  all  the  world. 

But  our  very  success  is  our  periL  The  overproduction  of  com  has 
been  almost  the  bane  of  our  Western  agriculture.  The  ease  with  which 
it  is  grown  has  a  fiuscination  to  the  fiixmer  on  the  prairies  which  it  is 
difficult  to  resist — so  great  that  ofttimes  to  him  the  lack  of  transportation 
and  glutted  markets  do  not  even  suggest  a  remedy  for  the  eviL  The 
statistics  of  Washington  abundantly  show  that  in  the  case  of  tMs  crop 
unrequited  labor  ahnost  invariably  tbllows  in  years  of  largely  increased 
yield.  It  is  just  here  that  the  new  industry  comes  in  to  give  immediate 
relief  to  the  unremunerative  labor,  by  turning  a  part  of  the  already  over- 
flowing stream  into  a  new  channel,  thus  utiUsdng  our  greatest  waste  to 
supply  our  greatest  want 

It  is  fix)m  the  nprismg  of  such  an  industry  us  this  that  the  highest 
benefits  resulting  firbm  the  division  of  labor  among  our  people  may  be 
realized.  It  may  be  established  without  a  Jar  in  the  routine  of  agri- 
cultural  work,  or  any  inroad  upon  established  usages.  The  redundant 
populatiou  of  the  cities  wiU  flow  out  to  meet  the  thus  newly-created 
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demand  for  laborers,  and  the  eolation  of  the  much-vexed  question  may 
thus  almost  insensibly  be  reached.   , 

If  sorghum  be  grown  by  preference,  as  will  often  be  the  case^  we  have 
the  advantage  that  it  has  been  long  enough  in  the  country  to  make  us 
familiar  with  aU  its  requirements  as  to  climate,  soil,  and  cultivation.  It 
is  scarcely  to  be  regretted  that  its  full  value  has  not  heretofore  been 
realized,  for  it  is  not  probable  that  the  attempt  by  our  people  to  supple- 
ment by  mechanical  devices  of  rare  ingenuity  for  the  evaporation  of 
the  juice  a  defective  knowledge  of  chemical  requirements  would  have 
been  made  to  the  same  extent  as  now.  This  concentration  of  inventive 
talent  upon  a  single  point,  although  it  was  not  the  most  important  one, 
led  to  the  discovery  of  some  principles  in  the  evaiwration  of  saccharine 
juice  which  had  been  overlooked.  To  have  learned  thoroughly  the  Cact 
that  proper  evaporation,  at  the  atmospheric  pressure,  of  thin  films  of 
Uquids  containing  sugar  may  be  made  to  equal  the  results  of  boiling  in 
a  vacuum,  is  worth  the  past  twenty  years  of  bafiBed  expectation.  All 
over  our  land  there  is  a  large  amount  of  capital  invested  in  sugar-appa- 
ratus now  ahnost  idle— the  result  of  the  early  interest  taken  iD  Chinese 
cane.  Most  of  this,  although  regarded  in  many  quarters  as  sUght  and 
insignificant,  is  just  what  is  ne^ed  at  the  start  in  this  industry;  and 
it  is  widely  distributed  over  the  countiy  and  in  intelligent  hands.  Serv- 
ing a  present  purpose,  it  will  lead  inevitably  to  the  rapid  introduction  of 
more  perfect  machinery,  and  to  all  the  gains  resulting  from  concentrated 
capita]  and  skill. 

These  considerations,  together  with  the  fiaict  that  the  crystallization  of 
the  sugar  is  reduced  to  an  absolute  certainty,  have  their  value  more  than 
doubly  enhanced  by  the  circumstance  that  from  the  very  outset  our 
choice  lies  between  maize  and  a  stiU  richer  saccharine  plmit  of  similar 
requirements  as  to  soil,  climate,  and  general  modes  of  treatment,  but 
sufficiently  diverse  to  enable  us  to  use  the  one  to  supplant  the  other  under 
a  variety  of  circumstances,  when  either  could  not  be  used  so  well  alone, 
both  capable  of  having  their  sugar  extracted  by  the  same  process,  and 
thus  giving  a  combination  of  £ulvantages  such  as  belong  to  no  single 
sugar-plant 

There  are  also  a  large  number  of  well-established  and  clearly-marked 
varieties  of  each,  giviog  us  a  much  wider  range  of  subordinate  qualities 
to  adapt  them  to  meet  diverse  local  peculiarities  of  climate  than  are 
secured  by  any  existing  varieties  of  the  beet,  and  the  probability  of  still 
further  improvement  in  this  respect  may  safely  be  predicted. 

It  will  be  observed  that  the  period  of  growth  of  either  plant,  when 
used  for  this  purpose,  and  the  time  while  they  occupy  the  ground,  is  less 
by  one-half  than  is  required  by  the  beet;  and  consequently  the  profits  of 
a  second  crop,  of  another  kind,  tibe  same  season,  are  easily  procurable 
from  the  same  ground^  when  it  is  well  cared  for,  and  are  to  be  credited 
to  these  plants  as  agamst  the  beet 

The  expense  of  preparing  the  ground  and  planting  the  seed  is  about 
equal  for  aJl  these  plants,  and  diey  have  thus  a  great  advantage  over  the 
tropical  cane. 

OLIMATIO  RANGE  OF  SOBGHUM  AND  MAIZE. 

The  climatic  range  of  these  saccharine  cereals  on  this  continent  is  vastly 
greater  than  that  of  the  beet  It  is  also  to  be  noted  that  a  broad  area 
of  territory,  with|n  which  it  would  be  possible  to  grow  the  beet,  toward 
the  South,  affords  plants  with  a  juice  too  weak  to  be  profitable  and  too 
liable  to  fermentation  for  the  establishment  of  factories  there,  a  temper- 
Digitized  by  VjUUV  IC 


246        BEPOBT  OF  THE  COMMISSIONEB  OF  AGBICULTUBS. 

atnre  of  6(P  F.  during  the  working  season  being  fatal  to  this  pursuit  witii 
existing  processes.    CL'he  latitude  of  ,45^  is  the  limit  in  France. 

No  such  extreme  delicacy  of  organization  characterizes  maize  or  sor- 
ghum, and  their  juices  are  equally  strong  under  the  summer  sun  of  either 
Texas  or  Maine. 

Deficiency  of  moisture  during  our  early  summer — a  very  common  occur- 
rence—almost ruins  the  beet  crop  for  sugar,  and  it  is  partly  the  cause  of 
its  deficient  yield  here.  But  maize  can  mature  its  juice  in  a  season  of 
early  summer  drought,  being  planted  as  late  as  July,  in  the  latitude  of 
Pittsburgh.    The  beet,  on  the  contrary,  requires  the  whole  season  to  ripen* 

SOILS. 

In  point  of  adaptation  to  the  rich,  deep,  natural  soDs  of  our  Western 
prairies  and  the  cdluvions  of  our  rivers,  no  plant  grown  either  for  sugar 
or  grain,  perhaps,  ranks  equal  to  Indian  com.  Sorghum  ranks  eqmuly 
as  well  upon  them  if  they  are  not  dellicient  in  drainage,  but  heretofore 
beet-growing  upon  the  prairies  has  met  with  but  little  sucoes&  Among 
the  causes  of  failure  the  preponderance  of  nitric  salts  in  the  juice,  derived 
from  the  soil,  is  assigned  as  the  first. 

EFFECTS  OF  MANUllES. 

All  sugar  plants  suffer  from  the  effects  of  manures  abounding  in  nitre* 
gen  directly  applied,  but  the  presence  of  certain  mineral  salts  in  constant 
quantity  generally  for  each  species  shows  that  they  require  a  soil  rich 
in  all  tibe  ordinary  elements  of  plant  growth.  Normally,  the  azotized 
substances  in  aU  three  of  the  above  are  not  far  itom  equal.  But  the 
presence  in  the  beet  of  a  great  amount  of  mineral  salts,  which  cannot  be 
eliminated  in  process  of  manufacture,  destroys  utterly  the  value  of  the 
molasses  for  ordinary  use.  Indian  com,  for  a  similar  reason,  does  not 
afford  as  palatable  a  simp  as  sorghum.  The  latter,  in  this  respect,  is 
capable  of  taking,  when  the  simp  is  purified,  a  front  rank  among  plants 
of  its  class,  and  in  the  quantity  of  crystallized  sugar  which  it  prodftces,  it 
stands  next  to  the  Southern  cane.  It  has  been  the  aim  to  limit  the 
amount  of  molasses  (drainage)  from  either  plant  by  the  new  process 
almost  entirely  to  the  glucose  originally  in  the  juice,  and  tMs  has  become 
so  nearly  realized  in  the  case  of  sorghum  as  to  enable  us  to  extract  10^ 
pounds  of  crystallized  sugar  from  13  [>ounds  of  very  dense  simp  readily 
and  unilbrmly,  a  result  which,  in  the  practical  maDufacture  of  sugar,  is 
almost  unparalleled. 

COST  OF  PR0DT7CTI0N. 

But  it  is  in  the  vastly  diminished  cost  of  the  protluction  of  well  crys- 
tallized sugar  from  these  plants  by  the  means  now  discovered,  as  com- 
pared with  that  from  the  beet,  that  the  most  marked  disparity  exists.  In 
sugar-producing  capacity  the  Chinese  cane  is  in  advance  of  Indian 
com  in  the  proportion  of  12  to  14,  or  G  to  7 ;  but  the  greater  value  of  the 
grain  of  com  (well  dried  sweet-corn  being  worth  about  $20  per  bairel 
of  300  poimds),  as  compared  with  the  grain  of  sorghum,  tuDy  compen- 
sates for  the  deficiency  of  sugar.  The  almost  absolute  certainty  of  re- 
alizing a  large  return  from  both  the  dried  sweet-com  and  sugar  in  our 
long  summers  is  a  strong  argument  in  its  favor.  In  this  case,  of  course, 
only  a  large-stemmed  and  large-eared  variety  of  sweet-corn  shoold  be 
grown*    The  amount  of  molasses  (drainage)  from  either  is  small,  but 
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greater  in  case  of  maize,  while  that  from  sorghum  is  comparatively  fine 
flavored  and  free  frt)m  mineral  salts. 

The  greatly  diminished  cost  of  groTring  these  plants,  as  compared  with 
tiio  beet,  arises  from  the  peculiar  adaptation  to  them  of  our  soil  and  cli- 
mate, the  use  of  our  greatly  improved  agricultural  implements,  and  sub- 
stitution largely.of  animal  instead  of  human  labor. 

But  the  disparity  in  cost  becomes  widest  when  the  processes  of  manu- 
facture are  contrasted.  Some  appreciation  of  this  will  be  realized  when  it 
Is  stated  that  the  tliree  items  of  expenditure  in  the  beet-sugar  processes 
are,  viz.,  Bone-black  filtration^  carbonation,  and  vacuum  apparatus^  in  this 
entirely  thrown  out ;  the  first  two  axe  entirely  useless  and  the  last  is 
unnecessary  in  this  production.  In  the  largest  maize  and  sorghum 
sugar-factories  a  preference  may  perhaps  be  given  to  vacuum  finishers, 
but  in  operations  of  less  magnitude  the  comparatively  simple  and  equally 
efiTective  and  rapid  system  of  final  evajwration  of  sirup  in  thin  films  and 
at  a  low  temperature  will  prevail. 

IMPllOYEMENT  OF  THE  SOIL. 

Not  the  Iciist  of  the  advantages  that  will  result  from  the  new  sugar 
industry  in  the  United  States,  will  be  in  the  improvement  of  the  soil. 
Some  of  the  rich  soils  of  the  West  have  borne  successive  crops  of  com 
for  more  than  twenty  years,  in  which  cases,  generally,  the  grain  was  mar- 
keted, and  the  soil  has  been  depleted  of  its  most  valuable  mineral  con^ 
Btituents. 

Even  on  these  soUs  the  effects  of  such  a  system  are  now  becoming 
apparent.  *  But  if  sugar  is  grown,  and  the  soft  grain  in  the  dried  state 
only  sent  abroad,  but  little  will  be  necessary  to  be  returned  to  any  soil 
already  in  good  condition  to  maintain  its  fertility  for  this  crop.  The  ele- 
ments of  sugar  being  derived  from  the  air  and  water  only,  it  abstracts 
from  the  soil  nothing  valuable,  if  the  trash  be  carefully  returned  j  while 
the  ashes  from  the  fomaces  and  aU  residual  chemical  products  will,  M 
properly  applied,  constantly  supply  more  of  the  salts,  &c.,  than  imma- 
ture grain  takes  away.  But  with  somewhat  less  profit  the  soft  com  and 
the  seed  of  the  sorghum  may  be  fed  on  the  ground,  and  a  constant  ac- 
cession of  the  elements  of  fertihty  be  thus  secured  to  the  swl.  Besides,  the 
thorough  tillage  which  the  business  demands  wiD  go  far  to  inaugurate, 
when  it  is  lacking,  a  national  system  of  farming,  increase  the  value  of 
land,  and  cheapen  production. 

The  maximum  crop  of  sugar-beets  that  can  ordinarily  bo  grown  when 
an  acre  of  ground  is  found  to  be  such  as  to  allow  the  rows  in  which  they 
are  planted  to  be  one  foot  ten  inches  apart,  and  llie  plants  one  foot  six 
Inches  asunder  in  the  rows,  thus  producing  ov(r  21,000  beets  to  the 
acre.  It  is  not  profitable  to  grow  beets  of  very  large  size  for  this  purpose. 
They  ordinarily  weigh  from  one  to  three  pounds  <yich. 

YIELD  PER  ACRE. 

It  is  not  possible  as  yet  to  determine  the  maximum  product  of  corn  or 
cane  attainable.  1  do  not  think  that  the  best  yield  yet  reported  has 
reached  that  limit,  nor  perhaps  can  the  mode  of  planting  be  indicated  by 
which  it  can  be  secured.  I  recommend,  however,  to  plant  in  rows  three 
feet  apart,  tlio  hills  at  intervahi  of  twenty  inches  apart,  so  as  to  admit 
of  cultivation  across  the  rows  once  or  twice  in  the  season,  by  an  imple- 
ment, drawn  by  horses,  passed  between  two  or  three  of  the  cross  rows 
at  once.    The  rows  shotdd  be  laid  out  with  accuracy.    The  number  of 
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plants  to  the  hill  to  number  from  2  to  4.  The  weight  of  the  trimmed 
canes  to  the  hill  2  to  8  ponnds.  The  stems  of  evergreen  com  in  Penn- 
sylvania will  average  1  pound  each^  vaiying  fix)m  12  ounces  to  4S  ounces 
each.  Single  trimmed  stems  of  Kansas  com  have  equaled  6  ponnds 
each,  but  die  juice  of  this  giant  growth  is  more  impure  ttian  those  of  the 
inferior  size;  but  an  average  of  3  pounds  of  stem  to  the  hill  will  yield 
21,700  pounds  to  the  acre,  giving  180  gallons  of  dense  simp,  or  1,800 
pounds  of  crystallizable  sugar,  and  44  gallons  of  drainage  molasses.  It 
a  growth  of  four  pounds  to  the  hill"  is  secured  (an  average  easily  obtained 
ux>on  good  soil  with  good  culture),  2,400  pounds  of  sugar  and  55  gallons 
of  molasses  will  be  obtained  fix>m  225  gallons  of  dense  simp. 

From  experiments  made  the  past  summer,  I  conclude  that  an  attain* 
able  limit  for  com  is  270  gallons  of  simp  per  acre,  5  pounds  of  stem  to  a 
hill^  and  3,000  pounds  of  sugar  and  66  gallons  of  molasses,  upon  ground 
which  would  readily  yield  100  bushels  of  com  to  the  acre  if  grown  for  the 
grain,  and  which,  if  planted  in  sugar-beets  and  tended  with  the  usual 
care,  would  yield  about  the  same  amount  of  sugar.  If  sweet  com  (ever- 
green) be  grown  for  the  grain  and  sugar  combined^  a  reduction  of  one- 
third  will  have  to  be  made  in  the  yield  of  sugar  m  each  of  the  above 
estimates,  respectively.  The  yield  of  sorghum  in  sugar  wiD  be  about 
one-seventh  greater  than  of  com  in  each  of  the  above  instances.  From 
100  to  350  gallons  of  sirup,  so  dense  as  to  seem  to  be  almost  a  soUd  mass 
of  sugar  when  crystallized,  can  be  secured  ordinarily  by  suffidently 
close  and  regular  planting,  good  cultivation,  and  a  thoroughly  prepared 
soiL  Two  gallons  of  su(£  simp  per  square  rod  of  ground  should  in  all 
cases  be  aimed  at  as  an  average  attainment.  Of  course,  while  the  means 
taken  to  grow  a  crop  of  com  or  cane  vary  as  widely  as  they  have  done 
hitherto,  often  without  any  regard  to  system  or  economical  management, 
the  average  production  will  foU  fiar  below  what  it  ought  to  reach.  While 
the  maximum  yield  6t  the  beet  has  reached  in  Europe  about  500  pounds, 
the  average  per  acre  in  France  has  dropped  to  1,071  pounds.  The  lowest 
remunerative  yield  of  sorghum  (100  gallons  of  sirup),  will  produce  the 
same  amount 

When  it  is  considered  that  not  a  pound  of  sugar  is  wasted  tcom  the 
^uice  obtained  at  the  mill,  that  the  softer  substance  of  the  stalk  both  of 
com  and  cane  yields  its  juice  in  much  larger  proportion  than  that  of  the 
Southem  sugar-cane,  that  the  juice  itself  is  from  10  to  50  per  cent,  stronger 
in  sugar  than  that  of  beet,  and  the  product  of  green  fodder  from  maize 
in  counties  less  &vorable  to  its  growth  than  our  own  has  reached  max- 
ima much  exceeding  those  upon  which  the  above  estimates  are  based, 
they  will  be  acknowledged  as  fairly  representing  the  capacities  of  those 
plants. 

OORN  AND  THE  BEET  AS  FORAGE  PLANTS  IN  FRANCE. 

In  France,  the  home  of  the  beet-sugar  industry,  extensive  experiments 
have  recently  been  made  for  the  purpose  of  ascertaining  the  average 
yield  of  various  plants  for  green  fodder  for  stock,  the  process  of  ensUegdj 
or  fermentation  in  pits,  being  adopted  for  curing  it.  In  the  maize-grow- 
ing departments  of  that  country  26  to  35  tons  of  freshly-cut  maize  fodder 
I)er  acre  is  estimated  as  the  average  yield.  But  far  greater  yields  are 
announced  in  different  quarters  by  higher  culture.  Upon  a  schistose 
sandy  soil  in  the  department  of  Finistfere,  Umed  and  enriched  with 
bam-yard  manure  and  superphosphates,  44.61  tons  (89,220  pounds)  in 
one  case,  and  66.91  tons  (133,820  pounds)  in  another,  of  the  Caraqua,  (tt 
giant  maize,  have  already  been  pix)duc6d  there  per  acre. 
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M.  Lecoreteaux,*  iu  the  Journal  Pratique  d' Agriculture  summarizes 
the  comparative  maximum  yields  of  maize  and  sugar-beet  as  fodder- 
plants,  as  foUows: 

Garaqua  maize 66. 96  tons. 

Sugar-beets 35. 68  tons. 

Thus,  in  the  gross  yield  for  the  same  purpose,  the  maize  leads  the  mgar- 
beet  by  almost  one-half;  one-third  being  deducted  for  weight  of  blades, 
immature  ears,  &c.,  will  leave  a  weight  of  44  tons  or  88,000  pounds  of 
trimmed  stems  per  acre,  equivalent  to  the  enormous  amount  of  8,800 
potmds  of  sugar  J  if  juice  was  of  the  average  quality. 

Oiie-Aa(^this  yield  is  much  beyond  the  maximum  which  we  have  assumed 
above  for  Indian  com  here.  It  is  asserted  that  40  tons  per  acre  of  Ohi- 
nese  cane  have  been  grown  in  the  United  States.! 

The  chemical  composition  of  these  plants  and  their  juices  I  have  made 
a  subject  of  special  investigation,  a  brief  abstract  of  which  is  given  in 
the  foregoing  comparative  statement.  The  information  thus  gained, 
outside  of  its  chief  value  in  outlining  a  special  mode  of  treatment  for  the 
extraction  of  sugar,  possesses  additional  importance  in  its  bearing  upon 
other  questions.  One  of  these  is  whether  a  more  exhaustive  me&od  of 
extracting  the  juice  can  profitably  be  employed  to  take  the  place  of  the 
ordinary  cane-mills.  The  very  great  loss  sustained  in  the  expression  of 
only  the  largest  part  of  the  juice  of  the  Southern  cane  has  led'  to  the 
suggestion  of  a  method  of  cutting  the  stem  into  thin  slices^  and  exhaust- 
ing die  sugar  by  prolonged  maceration  and  washing  with  hot  water, 
and  subsequent  hydrostatic  pressure. 

The  inapplicability  of  the  latter  method  to  the  extraction  of  the  sugar 
of  the  Ohinese  cane  (and  of  maize  as  well)  is  decisively  shown,  if  we  con- 
sider the  amount  of  soluble  substances  other  than  sugars  contained  in 
the  stem,  as  compared  with  the  amount  of  the  same  substances  found  in 
the  juice  when  expressed  by  a  sugar-milL 

A  ripe  stem  of  Ghmese  sorghum  contains — 

Percent. 

Water • 65.80 

Sugar  TcrystaUizable) 11. 25 

Sugar  (glucose) 0.75 

Gum 3.31 

Pectm J 0.60 

Starch 7.15 

Albuminoids 2. 60 

Cellulose % 7.32 

Oil 0.02 

Ash:  SHica,  lime,  potash,  soda,  peroxides  of  iron  and  manganese, 

chlorines  phosphoric  acid,  sulphuric  add,  &c 1.20 

I  have  found  that  by  washing  the  rasped  or  thinly-sliced  cane  repeat- 
edly with  cold  water  it  is  capable  of  extracting  4.5  per  cent,  of  the  albu- 
minoids, gum,  and  pectin,  while  but  2.4  per  cent,  of  other  substances  than 
sugar  is  found  in  the  juice  as  it  leaves  the  mfll;  but  if  hot-water  macer- 
ation be  employed  to  dissolve  out  the  sugar,  an  additional  amount  of 
pernicious  substances  escape  with  it,  notably  a  large  proportion  of  starch 
in  gelatinous  state,  or  amidin.  It  will  also  be  observed  that  the  com- 
bined weight  of  all  the  substances  in  the  ^tem  capable  of  b^g  removed 
along  witl  the  sugars  by  acidulated  or  alkalizied  water,  considerably 
exceeds  the  whole  of  the  cxystaUizable  sugar. 

*Rei)ort  of  Department  of  Agricnltnre  of  United  States,  1876,  p.  404. 
t  AgricTiltiiral  Report,  1857.  p.  i^H, 
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On  tlie  other  hand,  the  softer  cellular  stracture  of  these  plants  as  com- 
pared with  the  Southern  cane,  facUitates  very  mnch  the  action  of  the 
mill,  and  increases  the  yield  of  juice  proportionally.  While  flx>m  60  to  60 
per  cent,  only  of  the  juice  of  Louisiana  cane  is  attained  ordinarily  by  this 
means,  from  80'  to  85  per  cent,  from  maize  and  from  70  to  80  per  cent, 
from  sorghum  (Chinese)  may  readily  be  obtained,  as  recent  experiments 
above  duly  show.  When  light  mills  are  used  repressing  may  sometimes 
be  necessary. 

The  following  results  of  analyses  made  during  the  past  season  are  of 
interest  chiefly  as  showing  the  relative  proportions  of  sugars  in  these 
plants  at  dififerent  times  during  the  period  when  the  extraction  of  sugar  is 
profitable: 

Juice  o/maUe. 


Vanetie*. 


Do.s 

"FopHSOm,"  ltt£6 

*'Stair«U't«T0rgrMn" 
S-rowed  yellow ....... . 

** —  lyellow 

Do 


Stage  of  growili. 


i 


SUkapp6irii>K;  «atly  How^tteg 

In  eaily  flower;  roMtlnK<«Ar 

InearW  flower 

Grain  ui  MHy  milk « 

do  ....: 

QndB  birdening 

Stored  two  weeks  |  Sfd^^VS^^i  jVlita" 


10.44 

lass 

10.44 
10.00 
10.60 
10.51 
10.69 
10.71 


ll 


Peret 
6.99 
».34 
7. 35 
11.34 
11.42 
9.86 
10.48 
9.80 


Pertt 
1.09 
LG6 
1.85 
L5i 
LOS 
L04 

s.n 

5.90 


Juice  of  iorghum. 


Chinese  (regular) . 

Do 

Do 

Do ..... 

Do 

Bed  imphee 

Blaak  imphee 

Wkite  imphee.... 

Do 

Do 

Chlneee  imphee... 


Flower  jnst  expanding 


Seed  ripening . 

a— ^  __4»^  _._^  S  Upper  and  middle  joints. 

Seed  qnlte  ripej  tower  joints 

Mixed  Joloe,  ripe  and  onripe 

Seed  in  early  milk 

Ripe 

Coming  in  flower 

Not  yet  in  flower 

Flower  J  ost  expanded 

Seed  nearly  ripe    

Cat  and  stored  (lower  iointo) 

WiskB(opper  and  middle  joints) 


10.42 

6.72 

10.60 

1L30 

10.53 

9.75 

10.58 

11. 52 

10.03 

12.72 

10.55 

10.57 

10. 6« 

1L34 

10.53 

9.93 

10.60 

11.92 

10.53 

9.98 

10.59 

10.90 

10.57 

10.30 

10.60 

10.66 

10.89 

14.97 

10.89 

16.19 

2.18 
1.60 
1.2S 
1.18 
a78 
0.93 
1.56 
0.98 
0.98 

a92 

1.90 
&90 
S.M 
188 

An 


OBSTACLES  TO  SUGAR  PRODUCTION  FROM  THESE  SOURCES. 

The  two  principal  causes  of  failnre  in  all  the  attempts  heretofore  made 
to  produce  sugar  from  sorghum,  and  which  would  prove  almost  equally 
formidable  in  the  case  of  maize,  are.  first,  the  presence  in  the  juice,  when 
in  the  best  condition,  of  an  alinost  constant  quantity  of  glucose;  Jtnd, 
second,  the  uniform  presence  of  peculiar  proteine  and  amylaceous  com- 
pounds, which  distinguish  these  from  other  sugar-producing  plants;  con- 
sequently, the  extraction  of  sugar  from  them  is  a  problem  involving 
entirely  new  conditions. 

It  was  found  that  the  existence  of  these  bodies  in  the  juiee  presented 
an  almost  insuperable  barrier  to  the  modes  of  treatment  adapted  to  the  cane 
of  the  South,  and  to  aU  the  processes  so  successfid  and  at  the  same  time 
so  tedioUA  and  expensive  which  are  employexl  in  Euroije  in  the  extraction 
of  sugar  from  the  beet.    By  common  treatment  with  Ihne,  the  destruction 


Digitized  by  VjUUVIC 


ICAIZE  AND  SORGHUM  AS  SUGAB  PLAin*S.  251 

oi  the  glucose  and  the  speedy  rcductioii  of  a  large  part  of  the  sagar  to 
the  oondition  of  levnlose,  the  darkening  of  the  simp  and  the  incax>acity 
of  the  remaining  sugar  to  crystallize,  was  the  inevitable  result.  On  the 
contrary,  if  no  lime  was  employed  no  defecation  was  possible,  and  the 
juice  retained  within  itself  the  active  elements  of  its  own  destruction. 
Thus,  constantly  placed  between  ScyUa  and  Charybdis,  the  practical 
operator  was  left  without  resource. 

It  has  commonly  been  supposed  that  maize  contained  no  grape-sugar. 
The  prevalent  opinion  in  regard  to  sorghum  has  been  that  it  contains  it 
in  very  considerable  quantity.  Both  these  opinions  are  now  shown  to 
be  incorrect.  But  that  they  both  contain  uncrystallizable  sugar  largely, 
even  in  larger  proportion  than  that  which  is  crystallizable,  is  prov^  by 
every  analysis  made  of  canes  not  taken  fi:esh  from  the  fielu.  Deteriora- 
tion commences  within  a  few  hours  after  they  are  cut  from  the  ground. 
And  to  this  fact  almost  solely  are  attributable  all  the  hitherto  discordant 
results  of  chemical  analysis.  Plants  were  used  which,  although  bearing 
no  external  evidence  of  it,  were  really,  as  to  sugars,  hi  various  stages  of 
decomposition. 

In  an  article  like  the  present,  which  is  designed  merely  to  call  pubUc 
attention  to  this  subject  in  its  most  general  features,  it  would  be  useless 
to  enter  upon  the  minute  details  of  the  process  of  sugar  manufacture 
itself^  which  has  been  indicated,  or  to  point  out,  except  in  a  general  way, 
the  new  and  interesting  relation  of  the  chemistry  of  the  subject  to  sugai 
mannfiacture,  as  it  is  at  present  understood.  SuMce  it  to  say  that  a  bray 
has  been  discovered  to  exist  possessing  the  remarkable  quaUty  of  isolat- 
ing the  sugars  of  both  kinds  in  solution,  and  protecting  them  as  by  an 
impenetrable  shield^against  the  action  of  the  forces  by  which  the  other 
deleterious  substances  are  either  neutralized  or  destroyed.    This  is  accom^ 

Elished  exx)editiously  and  cheaply,  and  it  is  hoped  that  the  information 
erewith  communicated  will  be  found  to  be  sufficient  to  secure,  during 
this  year,  the  successfiil  inauguration  of  tliis  new  industry  in  the  United 
States. 

SYSTEM  OF  MANtJFACTUEE  FOB  GEKERAi  USE. 

In  the  following  pages  I  design  to  embody  for  general  use  the  coming 
season  the  details  of  this  system  of  manufacture  as  fuUy  as  the  limits  of 
a  paper  necessarily  as  brief  as  the  present  wiU  admit  of.  Its  practica- 
bility during  the  past  year  has  been  fiilly  tested,  and  no  part  of  it  is 
recommended  for  general  adoption  which  my  own  experience  has  not 
only  sanctioned  by  rei)eated  experiment  as  eminently  practical,  but,  as 
in  Its  principal  new  feature— the  defecation  of  the  juice— the  sole  dis- 
covered means  by  which  the  same  ends  can  be  attained.  Its  application 
is  not  limited  to  any  special  variety  of  either  cane  or  com,  or  by  any 
varied  conditions  of  climate  or  soil,  aa  far  as  already  shown.  The  common 
yellow  com  yields  its  sugar  as  readily  as  the  "  sweet  ^  com  of  the  gardens, 
and  the  refi^ictory  Chinese  sorghum,  hitherto  held  to  be  inferior  to  the 
imphees,  and  useless  except  for  sirup,  now  seems  to  be  unequaled  by 
any  sugar-producing  plant  in  the  world,  except  the  Southern  cauo. 

But  it  must  be  ^me  in  mind  that  strict  adherence  to  a  well-defined 
system  is  essential  to  success.  At  the  outset  every  available  means 
should  be  resorted  to  to  increase  the  productiveness  and  improve  the 
quahty  of  the  saccharine  plant  itself.  Care  should  be  exercised  in  the 
selection  of  the  seed,  and  in  the  choice  of  such  varieties  of  com  or  sor- 
^um  as  wiD  best  serve  the  purpose  of  the  planter.  If  he  selects  the 
com,  and  has  facilities  for  during  the  immature  grain,  he  will  choose 
<<  Stowell's  evergreen."    U  he  designs  to  feed  the  soft  com  to  sftock 
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dnriBg  the  working  season,  or  after,  he  may  take  that  variety,  or  any  of 
the  large-stemmed  kinds  or  common  yellow  or  white  com ;  and  either  by 
successive  plantings  at  intervals,  or  by  tiie  selection  of  varietiee  of 
shorter  or  longer  period  of  growth,  he  may  extend  his  time  for  the  work- 
ing ap  of  com  in  proper  condition  from  the  lOth  of  Aagust  nntil  the  1st 
of  November  in  the  latitude  of  tiie  Middle  States.  The  ^^seed  of  Sto^- 
ell's  evergreen  com,^  grown  for  the  twofold  pnrpose  above  mentioned, 
should  always  be  taken  from  the  upper  and  best<leveloped  ear  on  the 
stalk ;  the  stems  should  be  stout  and  well  developed,  and  producing  not 
Tewer  than  two  ears  each. 

Among  the  many  varieties  of  sorghum  grown  in  this  country  the 
Chinese,  Liberian,  Oomseana,  white  and  red  imphee,  are  perhaps  the 
most  -promin^it.  The  Chinese  cane  is  generally  the  most  productive. 
The  Liberian  and  white  imphee  are  objectionable  on  account  of  late 
npening,  but  tliey  withstand  prostration  by  the  winds  much  better  than 
the  former,  and  hence  are  popular  in  the  Western  country.  The  seed 
should  be  selected  from  the  earliest  ripened  and- best  developed  canes. 

PREPARATION  OP  THE  SOIL. 

The  adequate  preparation  of  the  soil,  and  the  mode  of  planting  and 
cultivation  best  adapted  to  the  crop,  need  not  be  insisted  upon  or  dis- 
cussed here,  but  this  part  of  the  work  should  be  of  the  most  thorough 
character.  The  soil  should  be  naturally  rich  in  all  die  elements  of  plant 
growth.  Lime,  gypsum,  and  superphosphates  are  all  eligible  as  fertilizers ; 
decomposed  bagasse  and  straw,  and  also  bam-yard  manure  (when  it  is 
not  too  largely  used),  are  all  appropriate  when  well  incorporated  with  tiie 
soil.  Only  an  excess  of  nitrogenous  manures  is  to  be  avoided.  The 
early  planting  and  early  cultivation  of  cane  should  be  iosisted  upon.  In 
general,  the  planting  of  a  combined  crop  of  com  and  cane  will  be  most 
advisable. 

PERIOD  OP  HARVESTINa. 

The  proper  period  for  cutting  com,  when  it  is  a  double-eared  variety, 
Is  when  tiie  silk  of  the  upper  ear  has  become  dead  and  the  second  ear  is 
in  early  <<roasting-ear  state.'^  The  first  will  flien  have  b^^un  to  harden 
slightiy,  but  there  is  a  littie  difference  in  the  yield  or  the  saccharine 
value  frt)m  the  time  the  first  ear  has  its  grain  fully  developed  until  the 
last  ear  has  he^pm  to  harden,  a  period  of  about  two  weeks.  ^^  Evergreen 
sugar-com  "  is  m  season  for  about  three  weeks.  In  the  latitude  of  Phila- 
delphia the  grinding  season  will  begin  the  first  week  in  August 

One  month  later,  or  from  the  1st  to  the  10th  of  September,  the  Chines 
sorghum  will  be  in  condition,  if  planted  tiie  early  part  of  April.  The 
imphee  or  African  canes  may  be  worked  up  from  the  time  the  fiower  has 
made  its  appearance  until  the  seed  is  ripe.  The  Chinese  variety,  from 
the  time  the  glumes  or  extemal  seed  envelopes  begin  to  darken  in  color 
until  perfect  ripeness.  On  account  of  the  slower  development  of  the 
jffge-stemmed  miphees,  the  Chinese  cane  will  usually  be  ri^ady  first. 

CURINO  OP  GREEN  CORN. 

In  CBse  of  com,  the  ears  may  be  removed  a  week  before  the  stems  are 
cut  without  detriment.  When  the  grain  of  sugar-com  is  to  be  dried  for 
the  market,  no  time  should  be  lost  untU  it  is  properly  cured.  After  being 
boiled  for  five  minutes,  it  should  be  removed  from  the  cob  by  cutting 
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instraments  operated  by  machinery,  and  then  dried  as  rapidly  as  possi* 
ble  in  shallow  pans,  steam-heated,  or  on  perforated  plates  placed  on  flues 
and  constantly  stirred.  In  from  4  to  6  hours  it  will  be  thoroughly  dried 
if  the  temperature  is  maintained  at,  but  not  allowed  to  exceed,  the  point 
at  which  the  grain  remains  uncolored  by  the  heat. ,  If  the  operation  is 
properly  managed  the  dried  com  should  be  as  free  from  color  as  when 
cut  from  the  cob.  In  the  retail  markets  this  com  b^ars  about  the  same 
price  as  brown  sugar.  As  a  secondary  product  its  manu&icture  would 
be  profitable  at  less  than  half  that  rate.  It  should  be  packed  in  barrels 
when  dry.  This  grain  is  nearly  equal  to  green  com,  fresh  frn^m  the  field, 
and  in  its  nutritive  properties  and  capaci^  to  fill  a  place  otherwise  unoc- 
cupied as  an  article  of  diet,  it  is  an  important  product  In  its  nature 
and  uses  it  is  very  different  from  the  ripened  grain  of  common  com.  We 
are  thus  enabled  to  produce  at  will  practically  two  different  varieties  of 
grain  from  the  same  plant  The  popular  demand  for  dried  sweet  com, 
l>oth  in  our  own  country  and  in  Europe,  will  always  render  its  production 
a  valuable  adjunct  to  sugar  manufacture  fix)m  maize. 

PBE0AX7TIONS  TO  BE  OBSEBYED. 

I  must  refer  here  to  an  error  into  which  operators  are  likely  to  tail^  and 
which  cannot  be  too  strongly  condemned.  There  is  now  the  most  certain 
evidence  to  show  that  a  profound  modification  of  the  juices  of  these 
plants,  setting  in  at  the  base  of  the  stem  and  gradually  progressing  up- 
ward, begins  to  take  place  within  a  very  few  hours  after  they  have  been 
cut  from  the  ground.  The  storing  of  cane  for  considerable  periods  before 
it  is  to  be  worked  up  has  been  a  common  practice  heretofore,  but  the 
transformation  and  loss  of  a  part  and  finally  the  whole  of  the  crystaUiza- 
ble  sugar  is  the  uniform  result.  Therefore,  it  should  be  insisted  upon,  as 
a  genial  rxile^ihBit  both  c(ym(imd  ca/ne  should  be  ^  hours 

of  their  being  cut  in  the  field.  In  other  words,  the  successive  operations 
of  blading,  topping,  cutting,  removal  from  the  field,  extraction  of  juice, 
defecation,  evaporation,  and  crystallization,  should  directiy  follow  each 
other,  without  any  loss  of  time.  The  contact  of  freshly  expressed  juice 
with  the  air  is  extremely  injurious  if  prolonged  for  more  than  an  hour 
or  two.  There  is  no  point  in  all  these  successive  stages  of  work  at  which 
it  will  be  safe  to  suspend  them  or  take  rest  until  the  defecated  sirup  has 
reached  a  density  of  about  25^  Baum6. 

Store  room,  therefore,  need  be  provided  for  only  such  an  amount  of 
canes  as  can  be  worked  up  in  a  single  day.  The  crushing-mill  should 
have  sufficient  capacity  to  extract  with  ease  the  juice  of  a  considerably 
greater  amount  of  com  or  cane  than  has  been  apportioned  regularly  to 
one  day's  work. 

CBX7SHING-MILLS. 

The  inefficiency  of  cmshing-mills  is  a  source  of  great  loss.  The  soft 
texture  of  the  st^  of  cane,  and  especially  of  com,  m&es  this  inexcusable. 
But  the  best  mills  may  be  abused  by  grinding  at  too  high  a  rate  of  speed. 
And  this  is  very  commonly  done.  &M>d  results  are  obtained  by  rollers 
which  develop  a  surfEtce  of  four  or  five  yards  in  length  per  minute,  so 
that  a  roll  of  two  feet  in  diameter  should  only  make  from  two  to  two  and 
one-half  revolutions  per  minute,  in  order  to  extract  generally  the  largest 
amount  of  juice  from  a  given  weight  of  canes.  An  increase  in  the 
capacity  of  the  mill  that  is  required  may  be  easily  obtained  by  increasing 
the  lengtii  of  the  rolls,  rather  than  their  velocity.  The  ft^h  undried 
stems  of  com  and  cane  contain  about  85  per  cent,  of  their  weight  of  sac- 
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charijie  jnioe.  The  ordinary  cnudiiQg-mills  extract  but  50  to  60  per  cent 
of  the  weight  of  the  stalk ;  most  of  the  higher  class  of  mills  do  not  aver- 
age more  than  50  per  cent  A  perfect  machine  would  produce  86  per 
cent.  If  in  practice  but  50  pounds  are  obtained,  35  pounds,  or  more  than 
41  per  cent,  of  the  whole  amount  of  juice  originally  contained  in  the 
stock,  is  6till  retained  in  the  bagasse.  We  have  thus  revealed  the  aston- 
ishing fact  that  about  live-twelfths  of  the  crude  material  is  thus  utterly 
wast^  at  the  outset  in  consequence  of  the  imperfect  means  ordinarily 
used  in  extracting  it. 

In  the  case  of  common  mills  of  small  power  a  largely  increased  yield 
of  juice  will  follow  the  repretsing  of  either  com  or  cane.  If  the  loss  of 
of  time  incurred  in  this  is  urged  as  an  objection,  it  may  be  rephed  that 
there  is  no  waste  of  material  in  sugar  manufacture  that  is  justifiable, 
and  that  there  is  none  so  utterly  inexcusable  as  that  caused  by  the  fail- 
ure to  extract  all  the  juices  practically  separable,  after  a  previous  expend- 
iture of  time  and  labor  in  producing  the  crop,  which  is  just  as  great  when 
the  canes  are  half  exhausted  of  tl^ir  juice  as  when  Uxey  are  whoUy  so. 
The  difference  between  the  product  of  an  efficient  and  an  inefficient  mill 
may  be  almost  equal  to  the  difference  between  a  half  and  a  full  crop. 

The  mill  should  be  placed  upon  such  an  elevation  that  the  juice  as 
it  is  received  from  it  by  a  pipe  into  the  defecating  tanks  hereafter  de- 
scribed, and  from  them  into  the  evaporating  apparatus  as  requu-ed.  A 
strainer  of  wire  gauze  should  be  placed  at  the  outlet  of  the  i-eceiving- 
tank  at  tie  mill  to  arrest  any  of  the  coarser  impurities,  sueh  as  fragments 
of  cane,  pith,  &c.,  that  may  be  floating  in  the  juice. 

HEATING-TANKS. 

Two  heating-tanks  of  equal  capacity,  100  gallons  or  more  each,  to^ 
used  alternately,  are  to  be  so  placed  as  to  receive  the  juice  as  it  flows 
from  the  tank  at  the  mill,  and  at  such  an  elevation  as  to  empty  readily 
into  a  broad  cooling-tank,  which  supplies  the  evaporator  continually. 
The  tank  last  named  may  be  made  entirely  ot  two-inch  plank,  closdy 
jointed,  16  inches  or  more  in  depth,  and  capacity  equal  to  that  of  the  two 
heating-tanks  combined.  The  latter  may  be  entirely  of  metal  (copper 
prefferred),  or  they  may  have  bottoms  of  sheet  copper  and  upright  wooden 
sides,  and  placed  over  the  flue  of  a  separate  furnace  in  small  works;  or 
they  may  be  heated  by  a  steam  coil  or  a  jacket,  which  is  preferable,  in 
order  that  the  ebullition  of  the  juice  may  be  immediately  checke<l  when 
the  scum  has  perfectly  formed  on  the  surface.  If  they  can  be  heated 
over  an  open  fire,  there  should  be  an  arrangement  for  throwing  off  the 
heat  into  another  flue  by  means  of  a  damper  when  the  proper  tpmiwra- 
ture  has  been  reached.  It  is  convenient  to  have  these  heaters  large 
enough  to  contain  each  as  much  juice  as  is  received  from  the  mill  in  an 
hour. 

EVAPORATING  APPARAl^S. 

The  evaporator  may  be  of  any  requii'ed  capacity,  preferably  with  sheet- 
copper  bottom,  and  of  any  .of  the  best  forms  now  in  use  in  sorghum 
manufacture,  provided  that  its  construction  admits  of  the  continual  de- 
scent of  a  thin  sheet  of  juice  over  a  large  heated  evaporating  surface, 
with  convenient  arrangements  for  the  removal  of  the  scum  wluch  forms 
immediately  when  the  juice  enters  it.  It  is  rarely  the  case  that  the  form 
of  the  evaporator  will  admit  of  the  sirup  being  reduced  in  it  to  a  finish- 
ing point. 
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Instead  of  attempting  to  finish  in  the  evaporator  it  ifl  much  better  to  have 
a  small  furnace  detached,  over  which  a  plain,  flat  copperorperfectly  smooth 
and  clean  iron  pan  is  placed :  or  it  may  be  so  constructed  as  to  be  heated 
by  a  steam-jacket.  If  heatea  over  a  flue,  the  most  convenient  finisher,  per- 
haps, is  a  tilt-pan.  A  suitable  size  is  3  or  4  feet  in  length  and  breadth, 
and  8  to  10  inches  in  height,  the  sides  vertical,  and  the  bottom  peifectly 
smooth  and  flat.  It  should  be  placed  upon  a  flirnace  the  diameter  of 
which,  externally,  is  a  little  greater  either  way  than  that  of  the  pan. 
From  the  middle  of  one  of  the  sides  of  this  furnace  extends  a  broad  beak 
or  lip,  inclined  gradually  upward  from  the  bottom  of  the  pan  and  pro- 
jecting a  foot  beyond  the  furnace  wall.  From  the  opposite  comers  of 
the  bide  to  which  the  beak  is  attached  i)roject  two  short  hon  pins  or 
gudgeons,  forming  the  extremities  of  the  axis  of  the  pan  up»on  which  it 
turns. '  These  enter  sockets  or  staples  securely  embedded  in  the  wall 
itself,  or  in  the  timbers  directly  outside  of  it.  To  a  ring  on  the  middle 
of  the  side  opposite  to  that  from  which  the  beak  projects  a  short  chain  is 
fastened  and  secured  at  its  other  extremity  to  the  short  arm  of  a  lever 
pivoted  to  the  head  of  an  upright  post,  set  in  the  ground  a  few  inches  in 
the  rear  of  the  pan.  By  bearing  upon  the  long  arm  of  the  lever  the 
whole  contents  of  the  pan  may  be  instantly  dumped  into  a  cooler  placed 
below  the  projecting  beak.  A  damper  should  be  ananged  so  as  to  thi'ow 
the  heat  at  any  time  into  a  lower  flue,  but  particiUarly  when  the  pan  is 
tilted. 

If  steam  is  used  to  heat  the  finishing-pan,  the  use  of  the  tilting 
apparatus  may  be  dispensed  with;  but  in  tlus  case  the  heat  should 
be  appUed  by  means  of  a  steam  space  underneath,  or  jacket,  and  not  by 
a  coil  to  prevent  adhesion  of  the  dense  sirup  to  the  pipes.  In  connec- 
tion with  this  vessel  a  sharp-edged  wooden  scraper  should  be  used,  con- 
sisting simply  "of  a  board  of  hard  wood,  and  of  a  length  sUghtly  less  than 
the  width  of  the  pan,  4  or  5  inches  in  width,  pierced  with  holes  of  half 
an  inch  or  an  inch  in  diameter,  and  attached  by  its  middle  to  a  handle 
of  3  or  4  feet  in  length,  set  at  right  angles  to  it.  This  instrument  is  to . 
"be  moved  back  and  forth  on  the  whole  bottom  of  the  pan  during  the  last 
two  or  three  minutes  of  the  concentration  of  the  sirup. 

THE  COOLER. 

The  cooler  into  which  the  finishing-pan  discharges  may  be  simply  a 
close-jomted  wooden  trough,  broad  and  flat,  and  capable  of  containmg 
the  successive  batches  of  crystallising  sugar  produced  during  half  a  day's 
or  a  day's  boiling.  Two  of  the  boxes  should  bo  provided  to  be  used 
alternatively. 

CRYSTAIiLlZlNG  VESSELS. 

Thescj  as  they  are  filled,  are  to  be  emptied  into  the  crystallLziug  ves- 
sels, which  may  be  of  any  convenient  shape  or  size  in  which  provision 
for  drainage  is  secured,  and  which  are  placed  in  a  close  apartment  near 
by,  the  temperature  of  which  is  kept  up  to  about  80^  to  90^  F. 

For  experimental  purposes  tubs  or  half-barrels,  with  movable  plugs 
in  the  bottoms,  with  false  bottoms  of  slats  inside  and  covered  with  coarse 
sacking,  may  be  used  in  which  to  crystallize  the  sugar.  But  of  a  better 
form  and  scarcely  more  expensive  are  boxes  5  feet  in  length  by  3  in 
breadth,  tlie  bottom  formed  of  two  planes  inclined  C  mchcs,  the  intersec- 
tion of  which  forms  a  groove  in  the  middle.  In  this  groove  are  twelve  or 
fifteen  holes  of  an  inch  in  diameter  to  permit  the  sirup  to  flow  out,  but 
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temporarily  closed  with  plugs,  abruptly  iwinted  and  projecting  inside  1 
or  2  inches.  Q3ie  depth  is  9  inches  at  the  sides  and  10  indies  at  tlie 
center.  These  vessels  may  be  made  of  boards  1  inch  thick,  cemented 
at  the  joints  with  white  lead  or  glycerine  and  litharge,  and  burnt  out 
with  a  hot  iron  inside,  so  as  to  form  a  sloping  cavity  surrounding  the 
openings  for  drainage.  These  vessels  when  filtered  to  withia  3  inches 
of  the  top  wiU  hold  about  75  gallons  of  sirup  for  granulation.  They 
should  be  supported  upon  timbers  above  troughs  connected  with  a  cia 
tern  on  a  lower  level,  to  reedve  the  molasses  as  it  drips  from  the  sugar. 
This  form  of  crystallizing-box  originated  with  Dutrone  la  Coutusa,*  one 
of  the  most  eminent  names  connected  with  sugar  manufacture  from  the 
Southern  cane  during  the  last  century,  and  may  still  be  recommended 
for  this  purpose,  as  combining  every  possible  advantage  in  crystallizing 
and  draining  with  the  requisite  strength.  The  numtor  of  these  boxes 
that  will  be  required  will  of  course  depend  upon  the  amoimt  of  work  to 
bo  done. 

It  is  convenient  to  have  the  cooler  mounted  upon  a  small  truck^  to  run 
from  the  side  of  the  finisher  into  the  crystallizing  room  where  it  is  to  be 
emptied. 

The  simple  apparatus  above  described,  together  with  a  Baumer's  sirup 
hydrometer  and  a  good  thermometer,  which  is  to  be  immersed  in  a  tank 
snppUed  by  the  heaters,  is  aU  that  is  indispensable  for  the  production  oi 
a  good  variety  of  sugar  from  these  plants  by  this  process.  Most  of  the 
machineiy  that  is  required  is  already  in  use  in  every  State  in  the  Union. 
The  requirements  of  capital  working  on  the  large  scale  will  necessitate 
the  introduction  ere  long  of  that  which  is  more  expensive,  but  the  essen- 
tial features  of  the  work  on  every  scale  of  magnitude  will  remain  the 
same.  For  it  must  be  borne  in  mind  that  it  is  upon  the  peculiar  chemi- 
cal treatment  of  the  juice  that  success  almost  entirely  depends. 

PROCESS  OP  MAmJPACTURE. 

It  now  only  remains  to  particularize  the  different  steps  in  the  system 
to  be  pursued.  The  whole  subject  of  the  extraction  of  sugar  from  these 
'sources  is  fraught  with  interest  at  every  point  of  view.  Especially  is 
this  80  in  regard  to  the  peculiaritiesof  these  juices  themselves.  At  the  first 
view  it  might  seem  that  the  art  of  extracting  sugar  frx)m  Uquids  so  rich 
in  it  as  these  have  proved  to  be,  ought  not  to  be  a  matter  of  much  diffi- 
culty in  practice^  but  its  apparent  simpUcity  vanishes  when  it  is  found 
that  the  saccharme  liquids  constitute  a  distinct  class  by  themselves,  and 
that  they  contain,  intimately  associated  with  the  sugar,  a  variety  of  oth^ 
substances  of  very  different  chemical  properties  and  relations.  Some  of 
them  are  among  tiie  most  unstable  of  all  organic  bodies.  Most  of  these 
substances,  uncrystallizable  themselves,  prevent  by  their  pressure  the 
sugar  from  assuming  the  crystalline  form,  the  only  form  in  which  it  can 
be  obtained  pure.  In  order  that  we  may  make  sugar,  therefore,  it  is  neces- 
sary first  either  to  remove  these  extraneous  substances  from  tiie  saccha- 
rine solution,  or  by  some  chemical  agency  to  change  tiieir  fotm  and  clmr- 
acteristics,  tnat,  although  present  in  the  solution,  they  will  present  no 
barrier  to  the  crystallization  of  the  associated  sugar,  hx  this  case  it  has 
.  been  necessary  to  employ  media  operating  in  both  these  ways. 

OHEMTOAL  MEANS  EMPLOYED. 

But  the  means  used  for  this  purpose  must  be  well  chosen.    They  must 

be  adequate — ^they  must  be  of  such  kind  as  to  use  on  a  largescale.    The 
* 

•  Quoted  by  McCulloch,  Report,  p.  286.    Precis  but  la  Caime,  p.  184,    Paris,  1790. 
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defecating  agents  must  be  harmless  to  the  health  if  inadvertently  added    "^ 
in  excess  to  the  juice,  and  must  leave  no  hurtful  compounds  in  any 
product  which  is  afterward  to  be  used  as  an  article  of  dietj  they  must  be 
sufficient  in  quantity  and  low  m  price,  and  they  must  not  exert  any  pre 
judicial  influence  upon  the  sugar  itself. 

In  a  problem  of  this  kind  nothing  good  can  be  accomplished  at  hap- 
hazard. A  strict  adherence  to  system  is  necessary  to  practical  success; 
but  it  must  be  a  system  in  which  the  means  employed  must  be  commen- 
surate with  clearly  defined  ends  in  view.  Lack  of  information  upon 
some  ct  the  most  important  points  has  led  some  persons,  whom  a  bttio 
investigation  would  have  taught,  to  adopt  expensive  methods  of  treating 
Borfi^hum^  borrowed  firom  the  beet  and  cane  sugar  manufacture  of  France 
and  Louisiana,  which  in  the  end  they  have  beeu  compelled  to  abandon 
after  much  disappointment  and  loss.  It  is  fortunate  at  this  time  that 
not  only  com  and  sorghum  are  adapted  to  a  single  general  mode  of  treat- 
ment, but  that  they  do  not  require  any  considerable  deviation  from  an 
established  routine,  provided  that  sudi  due  care  has  been  observed  to 
prevent  deterioration  of  juice  as  has  been  already  recommended. 

TREATMENT  OF  JT7I0B  JN  THE  TANKS. 

The  series  of  chemical  changes  produced  in  the  juice  follow  the  intro- 
duction into  it  at  the  proper  time,  and  in  graduated  quantities,  of  two 
standard  solutions,  which  for  brevity  I  shaU  designate  respectively  as 
solutions  A  and  B.  Solution  A  consists  principally  of  a  very  concen- 
trated hcpid  saccharate  of  lime.  It  is  of  standard  strength,  and  pro- 
duces uniform  results.  In  cases  iu  which  it  cannot  be  procured  during 
the  coming  season,  milk  of  lime  may  be  used  in  its  place,  but  with  the 
disadvantage  that  the  strength  of  the  mixture  is  extremely  variable,  the 
lime  being  chiefly  suspended  in  water  instead  of  dissolved.  In, prepara- 
tion of  it  lime  of  the  best  quality  should  be  used,  carefully  slacked  and 
washed  in  boiling  water  to  remove  aiiy  potash  that  it  may  contain,  Ume 
in  itself  being  but  slightly  soluble  in  hot  water.  After  decanting  the 
excess  of  water,  enough  is  mingled  witii  it  to  form,  when  the  coarse  arti- 
cles have  flEdlen  to  the  bottom  of  the  vessel,  a  mixture  with  a  fine  sed- 
iment of  the  consistence  of  thin  cream. 

Taking  the  capacity  of  the  heating  tank  to  be  100  gallons  each  between 
the  levd  of  a  mark  made  on  its  side  six  inches  from  the  top  and  the  level 
of  the  exit  cock  near  its  bottom,  we  begin  by  filling  one  of  the  tanks,  up 
to  the  mark,  and  then  turn  the  flow  of  juice  from  the  supply-^ipe  into  the 
other.  One  hundred  gallons  is  a  convenient  measure  of  jmce,  and  can 
be  redjLiced  to  the  proper  density  on  an  evaporator  and  finisher  of  mod- 
erate capacity  in  one  hour.  Heat  should  be  applied  rapidly  as  soon  as 
the  juice  begins  to  enter  the  tank,  and  when  it  has  been  filled  up  to  the 
mark,  and  the  temperature  of  the  liquid  has  risen  to  about  180^,  or  a 
point  just  endurable  by  the  hand  immersed  in  it,  add  to  it  five  pints  of 
milk  of  lime  If  the  juice  is  that  of  com,  or  seven  pmts  if  it  is  that  of 
sorghum.  Stir  it  thoroughly,  bring  up  the  heat  to  a  boiling  pomt,  and 
then  shut  it  off  and  remove  quickly  with  a  large  skimmer  Che  blanket  of 
scum  formed.  Allow  the  liquid  to  rest  a  few  minutes,  to  permit  the  sus- 
pended flocculendes  to  subside  somewhat;  without  waiting,  however,  for 
this  to  be  accomplished  perfectly,  commence  to  draw  off  by  means  of  a 
siphon  or  swing  pipe  the  upper  portion  of  the  liquid  into  the  tank  below, 
and  finally  into  the  lower  stratum  down  to  the  muddy  sediment,  which 
may  then  be  swept  out  by  a  large  pipe  at  the  bottom  into  a  long  bag 
strainer.    The  tank  is  then  to  be  refilled  as  before,  while  its  companion 
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i0  being  ezhanated.  At  tbia  stage  of  the  prooess  the  jtiice  ifi  strongly 
alkaline,  and  of  a  light  wine  eolor.  A  thennometer  is  kept  immersed  in 
the  tank  supplied  by  the  heaters,  and  as  socm  as  its  temperature  has 
fallen  to  15(P  F.,  five  pints  of  the  solntioD  B  are  poored  into  it,  if  it  con- 
tains the  contents  of  one  of  the  heaters,  or  in  that  proportion. 

OHBHIGAL  B3BAOTIOH0. 

l^e  peculiar  chemical  reactions  induced  in  these  juices  at  this  stage 
of  the  process  may  briefly  be  indicated  as  foUows:  Previous  to  the  addi- 
tion of  the  solution  to  the  juice,  tJie  latter  had  received  the  ftill  benefit 
of  the  action  of  heat  and  Ume,  ooth  separate  and  combined.  Some  per- 
nicious substances  are  thus  separated  in  the  insoluble  form,  the  removal 
of  which  could  not  so  weU  be  affected  by  any  other  means-  ^  But  new 
compounds  are  formed,  or  are  in  process  of  formation,  which  would  exert 
a  stOl  more  ipjmious  effect  upon  the  sugars  than  those  which  they  sup- 
plant. The  introducfdon  of  solution  6  at  this  poi^t  arrests  this  action^ 
and  its  effects  are  manifested — 

1.  In  the  preservation  of  sugars  of  both  kinds  from  decomposition,  and 
the  production  of  a  dark -red  coloring  matter,  which  is  its  visible  evidence, 
is  prevented.     Hence,  bone-black  is  entirely  dispensed  with. 

2.  The  neutralization  of  the  excess  of  lime  is  accomplished  more  per- 
fectly than  by  the  use  of  carbonic  acid,  and  much  more  easily  and  cheaply. 
Hence,  we  drop  carbonation,  which  is  so  essential  in  the  beet-sugar  pro- 
cesses. 

3.  The  removal  of  the  influence  of  a  previously  dissolved  nitrogenous 
body  in  an  insoluble  form — that  of  caseine,  associated  with  a  peculiar  Caitty 
substance.  These  separate  in  curdy  flocks,  forming  a  broken,  greasy 
pellicle.  Without  following  out  tliese  changes  further,  at  present,  it  may 
oe  said  that  separation  of  these  substances  seems  to  r^nove  t^ie  last 
hinderances  to  crystallization.* 

BTAPORATIOIf. 

After  the  removal  of  the  characteristic  scum,  which  forms  almost  tti 
soon  as  the  juice  treated  as  already  described  is  admitted  into  the  evi^)- 
orator,  a  great  change  is  seen  to  hare  taken  place.  The  juice  is  brU- 
liaotly  trannparent  and  of  the  lightest  golden  color.  Bxoept  to  take 
anray  the  thin,  curdy  peUide,  which  will  still  continue  to  be  ttoown  off 
to  some  extent,  no  special  care  need  be  taken  in  the  evaporation,  except 
that  it  be  conducted  as  rapidly  aa  possible  from  a  shallow  bed  of  jnice. 
After  it  has  reached  the  condition  of  a  not  very  dense  sirup  (as  indicated 
by  a  boUing  temperature  of  2250  p.),  it  is  ready  to  be  recdved  into 
the  flniaher,  as  above  described.  This  siinip  should  be  of  .brightest 
golden  hue^  if  it  is  from  sorghum,  and  perfectiy  dear.  If  fr*om  maize, 
the  color  will  generally  be  somewhat  deeper,  with  sometimes  a  faint, 
pinkish  tinge. 

In  the  case  of  sorghum^  the  sirup  should  be  concentiuted  in  a  few  min- 
utes to  a  point  at  which  it  suddenly  becomes  clouded  or  opalescent,  and 
searcdy  flows  from  a  ladle  dipped  into  it  and  immediately  held  up  in  the 
air.  It  boils  without  foam,  except  at  tiie  last,  and  during  the  Last  stages 
of  concentration  it  should  be  ccmstantly  stirred  with  a  scraper,  already 
described. 

•At  the  timo  these  sheets  go  to  press  it  would  be  premature  to  announce  the  chemical 
composition  of  the  solution  referred  to.  It  need  not  be  long  delayed ^  but  the  present 
protection  of  the  writer  In  the  oae  of  the  substances  so  employ ea  is  the  only  ron^ard 
that  is  secured  him  in  these  inyestigationjB. 
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Corn  sirop  should  not  be  bofled  to  bo  great  a  density,  but  it  may,  with- 
out detriment^  be  reduced  to  aa  Vow  a  point  as  is  indicated  by  a  tempera- 
tare,  while  boUing,  of  236^  to  239^  F. 

CRYSTALLIZATION. 

The  cooler  should  be  capacious  enough  to  contain  the  successive  skip- 
pings  of  seT^^  hours'  work.  The  type  of  tfae  crystallization  will  be  im- 
proved, and  it  will  issue  much  more  rapidly,  if  a  very  small  quantity  of 
well-crystallized  sugar  be  mixed  with  die  sirup  as  it  cools.  Therefore, 
when  Uie  cooler  and  crystallizing  vessels  are  emptied  each  time  to  be 
refilled,  it  is  advisable  to  allow  some  sugar  to  remain  adherent  to  the 
bottom  and  sides,  to  form  nuclei  for  the  following  batch,  and  it  is  as 
veil  to  stir  into  the  first  batch  made  each  season  an  ounce  or  two  of  well- 
crystallized  sugar ;  but  this  need  not  be  repeated. 

The  cooler  when  changed  is  to  be  run  into  the  crystallizing-room  and 
its  contents  dipped  out  into  the  proper  vessels,  as  ai>ove  described. 

The  crystallization  of  com  sugar  will  become  perfected  in  firom  two  to 
ten  days.  Prom  this  time  forward  it  may  be  treated  precisely  as  the 
•agar  of  Southern  cane.  It  may  be  left  to  purge  itself  by  natural 
drainage  from  the  vessels  iu  which  it  &as  granulat.ed,  or  the  molasses 
B«y  be  removed  by  inclosing  the  mush  sugar  in  coarse  muslin  sacks  and 
applying  a  hydraulic  pressure,  or,  more  exi)editiously  still,  by  means  of 
a  ooitrifugal  machiDC,  such  as  those  now  used  in  the  refineries  and  in 
beetrsugar  work^. 

The  sirup  of  drainage  is  to  be  rebelled  in  the  finisher,  or  evaporator 
lod  finisher  combined,  and  treated  at  the  close  just  as  the  originsd  sirup. 
The  first  crystallization  from  com  should  be  about  6J  pounds  fh)m  a 
gallon  of  simp  weighing  13  pounds — total,  10  pounds.  About  a  pound 
and  a  half  of  uncrystallizable  sugar  remains  in  the  molasses  of  the  second 
a^jTBtallization,  which  may  be  f (3  to  stock  or  otherwise  utilized,  but  the 
Bimeral  salts  still  remaining  in  it  render  it  of  no  value  as  an  article  of 
human  food* 

fiPSCIAL  TREATMENT  OF  SORGHUM  EN  CRYSTALLIZATION. 

Sorghum  strap  should  be  reduced  to  a  density  that,  after  a  lapse  of 
from  24  to  48  hours,  when  kept  in  a  wami  room,  it  will  became  an  mmost 
loiid  mass  of  sugar.  It  requires  then  a  sx>eciaJ  mode  of  treatment,  the 
ttystals  being  fiine  and  held  together  by  only  a  small  quantity  of  molas- 
ses. When  in  this  condition  the  mass  is  to  be  thrown  into  a  large  tub  or 
sixing-vessel  and  a  smaU  quantity  (about  one-tenth  of  its  volume)  of  a 
bir,  thin  sirup,  prepared  from  sorghum  juice  of  a  density  of  about  30^ 
imam^j  when  cold,  is  to  be  pojured  upon  it  and  thoroughly  incorporated 
in  it  by  means  of  a  wooden  stirrer.*  This  will  bring  it  to  tlie  semi-fluid 
ttatAf  if  the  room  In  which  the  operation  has  been  performed  has  been 
kepclieated.  The  simp  dilutes  the  uncrystallized  sugar  sufficiently  to 
tmdet  it  mobile,  and  does  not  dissolve  ike  cane-sugar.  The  mass  may 
then  be  drained  in  a  centrifugal,  the  inner  dram  of  which  is  very  clearly 
but  minutely  perforated  and  mnning  at  the  highest  rate  of  speed. 

Anoth^  method  which  may  be  followed  is  similar  to  that  employed  in 
•rane  sugar  factories  to  extract  the  juice  from  the  pulp  of  the  beet  and 
abo  to  separate  the  saccharine  matter  left  in  the  scum. 

•  Aa  Iron  mixing-mill,  constmct^d  somewhat  like  the  feed-hoppor  of  a  centrifugal 
■igar-drainer,  with  a  revolving  shaft  in  its  center,  set  with  long  projecting  teeth,  may 
be  employed  lu  regular  work. 
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A  number  of  linen  and  coarse  mnslin  sacks  are  provided,  of  any  con* 
venient  size,  but  their  length  should  be  about  two  and  one-half  times 
their  width,  say  20  by  50  inches;  each  sack  is  to  be  about  one-third  filled 
with  this  sugary  mixture,  folded  once  on  itself  in  the  middle,  and  flat- 
tened  by  placing  it  upon  a  table  upon  a  sheet-iron  plate  with  rounded 
comers,  a  Uttle  larger  on  every  side  than  the  partially  flattened  half  of 
the  sacK  and  its  contents*  the  loose  half  being  folded  under.  The  oi>en 
end  of  the  sack  may  be  folded  twice  if  necessary.  The  plate  and  sack  are 
then  to  be  placed  within  a  frame  on  the  bed  of  a  poweriul  screw-press, 
and  a  series  of  such  sacks  and  interleaved  plates  laid  neatly  one  nx>on 
another,  being  turned  in  opposite  directions,  and  subjected  to  pressure, 
gradually  applied  at  first,  to  avoid  rupture  of  the  sacks,  and  afterward 
with  sufficient  power  to  remove  all  the  sirup  and  leave  tlie  sugar  nearly 
dry.  This  fine  dried  sugar  is  then  to  be  transferred  without  fiuther  dry- 
ing to  a  heating- vessel  and  about  one-tenth  of  its  weight  of  pure  water 
mixed  with  it.  Here  it  is  to  be  heated  very  gradually^  witi  frequent 
stirring,  to  diffuse  the  heat  through  the  mass,  and  when  it  has  partiaJIy 
remelted  and  it  is  in  the  liquified  state,  it  is  to  be  poured  finally  into  the 
crystallizing-boxes  in  a  room  heated  to  about  90^  P.,  where  it  will  form 
a  solid  mass  of  crystals  to  soon  as  it  becomes  cool.  The  result. is  a  very 
coarse-grained,  beautiful  sugar  of  a  high  grade.  If  properly  prepai^  it 
win  be  almost  white,  and  the  immediate  yield  is  almost  double  that  which 
may  be  secured  in  any  other  way  without  rebelling. 

The  sugar  prepared  from  sorghum  in  this  way  has  the  additional  ad- 
vantage of  not  being  contaminated  with  the  secondary  products  usually 
formed  by  reboiling ;  the  final  ciystallization  is  attended  by  no  risk,  is 
easily  and  cheaply  done,  and  in  quality,  with  due  care,  should  rank 
nearly  or  quite  equal  to  vacuum  sugar.  The  very  small  quantity  o! 
simp  left  in  contact  with  the  crystals  will  drain  off  frY)m  the  crystaUiz^rsL 
and,  being  almost  free  from  glucose,  will  crystallize  gradually  if  exx)08ea 
in  broad  trays  at  the  temperature  of  the  room.  K  the  production  of  sugar 
of  a  softer  and  more  open  grain  is  desired,  it  can  readily  be  accomplished 
by  a  mode  of  treatment  abnost  identical  with  the  ^^  stirring  off''  process 
adopted  by  maple-sugar  producers,  but  with  better  results.  As  soon  as 
the  half-liquified  sugary  mass,  produced  as  already  mentioned,  has  been 
poured  in  the  crystallizing-boxes,  it  sJfould  be  stirred  with  a  broad  oar- 
shaped  wooden  instrument,  without  interruption,  until  it  is  cool  and  the 
sugar  has  become  dry. 

This  method  of  crystallization  is  much  better  adapted  to  sorghum  than 
to  Indian  com,  and  hence  I  recommend  the  mode  previously  given  for 
the  latter  as  the  best. 

The  general  principles  and  specific  routine,  as  above  given,  should  be 
adhered  to  in  aJl  cases  when  the  extraction  of  sugar  from  tiiese  juices  is 
the  object.  It  will  readily  be  seen  that  they  are  adapted  to  operations 
of  very  different  degrees  of  magnitude. 

There  is  a  large  class  of  persons  in  our  country  having  lands  well 
adapted  to  sugar-growing  fit>m  these  sources,  and  possessed  of  suffldeiat 
energy  and  intelligence,  whose  means  or  opportunities  do  not  permit 
them  to  engage  largely  in  this  pursuit,  but  who  would  be  glad  to  have 
it  within  their  power  to  work  up  the  cane  or  com  which  tiiey  could  grow 
upon  their  own  land;  and  it  is  just  this  class  of  persons — fiEumers  of 
moderate  means,  desirous  of  enhancing  their  own  comfort,  profit,  and 
independence — ^by  whom  the  initiatory  steps  will  be  taken  in  this  pursuit. 
Thousands  of  sets  of  cheap  apparatus,  formerly  used  in  the  manufacture 
of  crude  sorghum  simp,  are  now  scattered  over  the  whole  country  in  the 
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possession  of  persons  of  this  class.  With  bnt  slight  modification^  this 
machinery  can  noT?  be  utilized  in  the  experiment  of  the  production  of 
crude  maize  and  sorghum  sugars.  The  process  is  sufBciently  simple  as 
above  defined  to  make  this  clearly  practicable  without  expense. 

The  growth  of  this  new  branch  of  industry  wiD  soon  give  rise  to  large 
establiSmients  in  many  places,  supplanting,  to  some  extent,  more  limited 
individual  operations ;  yet  it  must  be  conned  that  it  is  with  the  latter 
just  now  that  this  enterprise  more  particularly  is  to  be  identified.  Prom 
the  circumstance  that  the  means  are  already  provided  for  success  in  this 
stage  of  the  work,  the  value  of  the  time  and  money  gained  by  putting 
them  to  an  immediate  practical  use  is  almost  beyond  estimate. 

It  was  only  after  many  years  of  trial  of  mills  propelled  by  animal 
power,  and  of  inexpensive  apparatus,  that  the  sugar  industry  of  Louisi- 
ana ever  attained  to  any  prominence,  and,  notwithstanding  the  most 
elaborate  and  expensive  machinery  has  of  late  years  been  in  use  there, 
smaU  planters  still  adhere  to  the  simpler  appliances,  and  with  a  very 
marked  degree  of  success  and  profit  Here,  also,  large  works  will  not 
interfere  in  the  least  with  those  conducted  on  a  very  moderate  scale,  if 
the  latter  be  managed  with  skill  and  prudence.  The  one  mill  will  be  auxil- 
iary to  the  other.  In  fact,  the  expense  of  transporting  large  quantities 
of  canes  ficom  different  parts  of  an  extended  area  of  country  to  one 
centra]  manufiEustory  is  a  source  of  great  loss  in  many  respects,  and  tliere 
is  constant  risk  of  deterioration  by  the  delay  which  is  scarcely  balanced 
by  advantages  accruing  from  a  concentration  of  capital  and  skiU. 

The  question  is  aske<^  how  can  a  planter  work  up  to  advantage  a  crop 
of  flx)m  ten  to  twenty  acres  of  cane  or  com  on  his  own'  land  and  under 
his  own  care,  conducting  the  whole  series  of  operations*  beginning  with 
the  working  of  the  soU  and  the,  planting  of  ttie  seed,  ana  ending  with  the 
production  of  a  good  article  of  crude,  yellow  sugar  i 

The  importance  of  this  question  demands  an  answer  in  more  explicit 
terms  than  is  found  in  the  general  outline  already  given.  In  the  accom- 
panying diagram  the  essential  features  of  a  sugar  foctory  to  answer  such 
a  purpose  are  sketched^  It  is  most  convenient  to  have  the  whole  work 
done  under  one  roof,  or  within  a  single  building.  Where  the  location 
admits  of  it,  the  general  arrangement  here  given  will  be  found  to  be 
very  advantageous.  But  whatever  be  the  diape  or  size  of  the  building, 
it  is  necessary  that  the  space  inside  should  be  divided  off  into  four 
separate  compartments,  and  these  should  be  contiguous  to  each  other 
in  the  foDowing  order:  (A)  The  mill-room;  {B)  the  evaporating-room; 
(D)  the  drying  room,  (See  diagram.)  The  first  two  of  them  may  be 
open  sheds^  but  the  last  two  of  them  should  be  tightly  closed  m,  and 
provided  with  the  means  of  keeping  up  the  temperature  within  them  to 
80O  P.,  whenever  necessary.  In  addition  to  these  there  should  be  space 
for  the  storage  of  the  products  of  the  factory. 

The  mill  (A)  may  be  propelled  by  steam,  water,  or  animal  power,  and. 
in  any  case,  should  be  placed  upon  a  strong  platform  of  plank,  supported 
by  stout  timbers.  If  horses  are  used  to  propel  it,  they  work  on  the 
ground-floor  below.  The  sweep  is  a  straight  beam,  secured  in  a  horizon- 
tal position,  at  a  height  suitable  for  easy  draught,  to  a  vertical  wooden 
shaft  of  ten  or  twelve  inches  in  diameter,  which  is  strongly  coupled  to 
the  shaft  of  the  driving-rolL  MUls  with  either  horizon^  or  vertical 
rolls  may  be  used  iu  this  manner. 

The  convenience  of  this  arrangement  is  obvious.  The  horses  work  to 
good  advantage,  and  the  vicinity  of  tiie  miU  is  clear  of  all  encumbrance, 
and  the  loss  by  dirt,  waste,  and  damage  to  machinei7,&c.,  is  much  dimin- 
ished.   The  horizontal  milisshould  befumished  with  aprons  for  caEiyixig 
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forward  the  cane  and  removing  the  trash.  There  is  room  at  one  side  and 
sufQcient  elevation  to  allow  the  latter  to  be  dumped  over  the  platform 
outside  the  building,  either  into  wagons  or  carts,  to  convey  it  to  a  barn- 
yard for  conversion  into  manure,  or  it  may  be  utilized  by  burning  it  in 
the  furnaces  close  alongside.  It  is  convenient  to  have  the  mill-room  at 
the  base  of  a  slight  declivity  or  platform  of  rising  ground,  so  that  its  floor 
win  be  on  a  level  with  the  ground  at  the  side  where  the  cane  is  received 
to  be  passed  through  the  mill. 

The  supply  of  cane  or  com  to  the  mill  should  be  continuouB.  As 
already  intficated,  it  should  be  conveyed  to  the  mill  as  soon  as  it  is  cot 
down  in  the  field,  so  that  only  a  few  hours  may  intervene  until  it  is 
worked  up.  Store-room  need  only  be  provided  tor  aa  much  as  can  be 
passed  through  the  mill  in  24  hom*s.  The  mill,  Worses,  cane,  and  all  the 
machinery  should  be  under  roof,  and  there  need  be  no  interruption  of 
.    the  work. 

From  the  tank  at  the  mill  (4)  fall  for  the  juice  is  secured.  It  is  re- 
ceived first  into  the  heating-tanks  (6)  by  a  pipe  (pp)i  and  thence  by  its 
downward  flow  successively  into  the  defecation  tank  (7),  the  supply  tank 
(8),  the  evaporator  (9),  the  finisher  (10),  and  the  cooler  (11).  Thence  the 
cooler  containing  the  granulating-sirup  is  conveyed  along  a  tramws^  into 
the  crystallizing-room  adjoining,  and  the  crystaUizing-boxes  (c,  o,  e)  are 
filled  in  succession  from  it.  Centrifugal  for  drying  the  sugar  (16)  (16) 
or  the  press  (17)  are  located  in  the  adjoining  room.  Brick,  mne,  and 
cemented  cisterns  (18)  (18)  (18),  excavated  beneatii  the  floor  or  the  evi^ 
orating-room,  receive  through  pipes  or  troughs  the  sirup  of  drainage 
from  me  crystallizing  vessels,  the  centrifugal,  or  the  press.  In  the  dry- 
ing-roOm  (D)  sufficient  space  may  be  provided  for  the  cutting  from  the 
cob  by  machinei7  and  the  drying  (14, 15)  of  the  grain  of  sugar-com. 

The  water  supply  for  the  works  should  be  abundant.  If  an  engine  be 
used  to  propel  the  (»rushing-miU  the  boilers  should  be  sufficient)^  large 
to  supply  steam  for  evaporative  or  heating  purposes  where  furnaces  are 
employed  when  animal  power  is  used. 

A  few  observations  which  have  not  found  a  place  in  the  preceding 
pages  will  conclude  this  paper. 

GcHu  stems  evaporate  their  juices  very  rapidly  after  they  are  oat,  and 
if  they  have  not  be^  bladed  previous  to  being  cut  from  the  groand  the 
evaporation,  as  shown  by  test  experiments  made  during  last  summer, 
equalled  25  per  cent,  of  the  weight  of  the  stem  when  exposed  to  the  son 
and  air  during  a  period  of  24  hours.  This  was  not  attended  by  a  corre- 
sponding increase  in  the  juice,  and  is  a  source  of  great  loss  independent 
of  that  which  occurs  at  the  same  time  from  the  transformation  of  crystal- 
lizable  into  uncrystallizable  sugar.  This  shows  that  the  rule  should  be 
made  imperative  to  work  up  the  crop  as  it  can  be  cut  attd  brought  «n  from 
the  field.  It  is  true  that  when  the  stripped  stems  of  either  com  or  cane 
are  kept  under  shelter  after  being  cut,  Uie  evaix)ration  is  much  leas  (5J 
per  cent,  of  the  weight  of  Kansas  com  and  3i  per  cent,  of  Chinese  cane 
m  an  experiment  msMie),  and  the  density  of  the  juice  of  both  during  many 
successive  days  is  Increased  in  direct  proportion  to  the  loss  of  water  by 
evaporation:  but  it  is  also  true  that  the  quantity  of  sugar  crystallizable 
is  steadily '  oiminished.  No  protection  that  can  be  given  will  prevent 
great  loss  if  this  rule  be  not  rigidly  adhered  to. 

It  is  a  pecuharity  of  common  com,  under  some  circumstauces,  that 
when  it  is  allowed  to  stand  uncut  in  the  field  after  the  grain  has  hard- 
ened, it  does  not  lose  its  juice  as  it  does  generally  at  that  period,  but 
it  is  as  entirely  destitute  of  sugar  as  is  the  dried  stalk  in  mid-winter. 

There  is  a  gradual  advance  in  the  strength  of  the  juice  of  com  from 
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the  tmie  of  flowemg  antU  the  first  ear  begins  to  harden ;  and  in  case  of 
stems  which  bear  two  or  three  earb,  the  juice  remains  in  proper  conditiim 
while  the  successive  ears  are  haniening.  Benee  we  have  an  additional 
reason  why  seed  for  planting  tshoold  t^  selected  from  double  or  triple 
eared  stems. 

The  variety  of  sweet  com  known  as  "StoweD's  Evergreen''  exhibits  char-  ^ 
acteristics  which  give  it  marked  prominence.  The  pecnliar  succulence  both 
of  the  stem  and  groin,  and  U^  great  length  comparatively  of  the  period 
while  the  ear  remains  in  the  green  state^  and  the  Hacchanne  qualities  of 
the  juice  continue  onimpidrea)  enhance  its  value  in  this  connection.  At 
tiiat  stage  of  its  growth  when  it  is  just  ^^  coming  into  roasttng-eary"  its 
juice  is  stronger  than  that  of  other  com,  as  Gax  as  tested.  Generally  not 
less  than  two,  and  often  three,  well  -developed  ears  are  home  upon  each  stalk. 
Although  it  is  the  latest  in  coming  to  maturity  of  the  ^^  sweet "  variety,  it  is 
the  best  ^^drying  com"  grown,  and  its  short,  ^out  stalka  yield  as  much 
juice  as  t^er-stemmed  acnrts,  and  they  are  easier  handled* 

ANALYSIS  OF  DBI£]>  SUaAB-OOBN. 

Samples  taken  of  the  immature  grain  of  StoweU's  evergreen  suoar- 
com,  prepared  (August,  1877)  fix>m  it  when  in  proper  edible  condition, 
boiling  the  com  hi  the  ear  for  about  five  minutes,  catting  it  from  the  cob 
with  a  sharp  kniie,  and  drying  it  as  rapidly  as  possibte  apon  metaUie 
plates  at  a  regulated  temperature  (about  225^  Fahrenheit).  For  the  pur- 
pose of  ocMnparison,  I  append  recent  analysis  of  the  mature  grain  of 
Pennsylvania  yeUow  com,  made  by  Dr.  WilUam  McMurtrie,  d»knist  ci 
the  Department  of  Agricoltuxey  and  published  in  the  Annual  Beport 
for  1873,  page  178.     . 

DiisdMisw-       PamayiTBoiA 

Moiitnre ^12  8.87 

OU 4.20  5.17 

Sngar 3.52  1.10 

Gum 42.52  1.23 

Starch 35.50  70.66 

Albuminoids  and  gluten* ...—.-  3.02  9.92 

CeUulose 2.62  1.72 

Ash 1.50  1.33 

100.00  100.00 

It  will  be  seen  that  the  proportion  of  these  substances  in  the  dried 
sugar-corn  is  not  quite  equal  to  thq.t  contained  Id  the  ripened  yellow  com. 
but  this  difEerence  is  due  chiefly  to  the  loss  of  gluten  (diastase)  occasionea 
by  the  cuttfaig  off  of  the  germinal  point  of  the  grain  of  the  green  com, 
nearly  one-third  of  its  substance,  in  the  asuaJ  process  of  preparing  it  for 
diving.  This  circumstance,  taken  in  connection  with  the  &ct  that  the 
cob  of  the  green  com  is  exceedingly  rich  in  saccharine  matter,  gum,  &c., 
Indicates  the  very  high  value  of  the  cob  with  the  adherent  poition  of  the 
grain  for  stock-feeding  purposes.  The  pith  of  the  green  com  is  large, 
solid,  and  rich  in  sugar  and  gum.  I  regret  that  I  am  not  prepared,  at 
this  time,  to  furnish  an  analysis  of  the  cob  in  this  condition. 

The  Catty  matter  or  oil  in  the  dried  sugar-com  is  about  equal  to  that 
in  the  matured  specimens  of  com  generally,  especially  in  the  white  varie- 
ties, although  it  is  less  than  in  the  yellow  corn,  with  which  it  is  here  more 
directiy  compared.  The  saccharine  matter  is  much  greater  than  in  the 
latter,  and  by  the  application  of  theproper  chemical  tests  it  is  found  to 
be  almost  entirely  crystaUizable.  The  sugar  of  the  grain  of  ripened 
com  is  generally  glucose. 

'  Fov  eoQvenisaoe,  the  wsotised  sabstaneee  are  here  classed  together. 
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The  most  marked  peculiarity  of  desiccated  sagar-com  is  the  very  large 
proportion  of  gammy  matter  which  it  contains  (gam  and  dextrine)  as 
compared  with  that  of  trae  starch. 

Taken  altogether  this  substance,  as  an  article  of  homan  food,  exhibits 
pecaliarities  not  fonnd  in  any  other  grain,  and  properly  prepared  it  is 
light,  rich,  nutritive,  and  easily  digested. 

The  proper  utilization  of  the  various  secondary  products  arising  from 
this  Industry  is  a  subject  of  immense  importance.  This  subject,  in  its 
relations  to  the  feeding  of  farm  stock  in  a  systematic  way,  demands  spe- 
cial attention.  In  these  pages  but  one  mode  of  utilizing  the  green  com 
is  indicated;  but  a  wide  field  is  opened  for  the  discovery  of  perhai>8  still 
more  valuable  modes. 

In  this  manu&cture  nothing  whatever  should  be  wasted.  The  scums 
and  precipitates,  the  washings  of  the  sacks  and  of  the  vessels  asecL 
should  be  exhausted  of  the  sugar  which  they  contain,  by  reboiling  ana 
skimming,  or  straining  and  condensation  to  sirup  for  crystallization. 

The  rule  always  adopted  in  all  well-regulated  sugar- works  should  be 
enforced  here.  No  inferior  saccharine  solution  should  ever  be  mixed  witli 
another  of  a  higher  grade. 

The  carefal  former  will  appreciate  the  importance  of  preserving  in  the 
best  condition  the  top,  blades,  cane-seed,  &c.,  removed  m  the  flelo.  The 
cobs  from  which  seed-corn  is  cut  for  drying  are  as  saccharine  as  the  stalk* 
and  much  more  nutritive.  They  should  be  fed  to  cattle  and  hogs,  ana 
cannot  foil,  especial^  in  connection  with  other  feed,  to  be  highly  valued. 
The  bagasse,  ashes  of  the  fdmaces,  lime  precipitates.  &c.,  are  best  atilijEed 
as  manures,  and  for  this  purpose  they  are  invaluable. 

Ordinaiy  good  judgment  on  the  part  of  the  operator,  attention  to 
details,  a  knowledge  of  the  main  principles  involved,  and  a  degree  of 
practical  skill  easily  acquired,  are  all  that  are  necessary  to  give  tUs  new 
business  a  rapid  and  permanent  success. 


THE  ROCKY  MOUNTAIN  LOCUST,  OR  GRASSHOP- 
PER  OP  THE  WEST. 

ITS    HABITS   AND   NATURAL   HISTOET,    AND    THE    BEST 
MEANS  OP  OOUNTERAOTINQ  ITS  INJUEIES. 

[Many  inqniiies  come  to  the  department  for  the  Report  of  the  United  States  Ento* 
mologioal  Commiasion  on  the  destmotiTe  locust  of  the  West,  and  as  bnt  5,000  copies 
have  been  ordeied  printed  by  Congress,  we  gladly  avail  onrselves,  with  the  consent  of 
the  Commission,  of  the  opportnnity  of  reproducing  parts  of  Chapter  Vm  and  thus 
whole  of  Chapter  XTTl  of  the  work,  in  order  to  more  folly  disseminate  the  osofbl 
infiormation  they  contain.  A  few  additions  have  been  made  by  Professor  Rhjet,  and 
the  accompanying  map,  reduced  from  one  prepared  by  the  Commission,  will  explain 
the  three  divisions  made  of  the  locnst  country,  which  are  frequently  referred  to.] 

HABITS  AND  NATUEAL  HISTOBY. 

Nmnerons  ori^^inal  observations  on  the  habits  and  natural  history^  on 
the  transformations  and  on  the  enemies  of  the  Bocky  Mountain  locosti 
have  been  recorded  in  Mr.  Bilefa  last  three  entomological  reporta  to  the 
State  of  Missonri,  in  our  second  bulletin^  which  was  largely  prepared 
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EXPLANATIONS  TO  PLATES. 

(Pai>€r  oil  "  Rocky  Mountain  Locusts/^ 


EXPLANATION  TO  PLATE  I. 

Pio.  1.— Rocky  Mouktaix  Locust  :  a,  a,  a,  female 
in  dlfTercnt  poaitioDS,  ovipositing;  &,  egg-pod 
extracted  from  gronnd,  with  the  end  broken 
open ;  e,  a  few  eggs  lying  loose  on  the  ground ; 
d,  e,  show  the  earth  partially  removed,  to  illns- 
trate  an  egg-mass  already  in  place  and  one  be- 
ing place<l ;  /,  shows  where  such  a  mass  has 
been  covered  up.    (After  Riley.) 

Fig.  2.— Rocky  Mountain  Locust:  Anal  charac- 
ters of  female,  showing  homy  valves.  (After 
Riley) 

Fio.  3.~RocKY  Mountain  Locust:  Enlarged  end 
of  body  of  female,  showing  the  method  of  ovi- 
position ;  ^,  the  oviduct ;  g,  the  egg-guide,  and 
egg  issuing  from  homy  valves.    (After  Riley.) 

Fia  4.--EGO  OP  Rocky  Mountain  Locust:  a,  show- 
ing sculpture  of  outer  shell;  6,  the  same,  very 
highly  magniflid;  e,  the  inner  shell,  Just  before 
hatching.    (After  Riley.) 

Flo.  5.— Ego-mass  of  Rock  y  Mountain  Lociwt  :  a, 
from  the  side,  within  burrow ;  b,  from  beneath ; 
<j,  from  above,  enlarged.    (After  Riley.) 

Fig.  C— The  Drum  Locust-cbusheu  :  Plan  view.  ' 

Fig.  7.— The  Drum  Locust-crusher  :  Vertical  sec- 
tion. 

EXPLANATION  TO  PLATE  IL 

FiQ.  1.— The  Simpson  Locust-crusher:  Pertipec- 
tive  view. 

Fig.  2.— The  Simpson  Locust-crububb:  Sectional 
view. 

Fio.  3.— The  Simpson  Locust-crusher:  Sectional 
view,  when  ready  to  remove  the  insects. 

Fig.  4.— The  Hoos  Locust-crusher  :  Top  view. 

Fig.  5.~The  Hoos  Locust-crusher  :  Yertical  sec- 
tion. 

EXPLANATION  TO  PLATE  IIL 

Fig.  1.— The  Hoos  Locust-crusher:  Side  view. 

Fig.  2.— The  Hansberry  Locust-crusher:  Top 
view. 

Fio.  3.— The  Hansberry  Locust-crusher:  Front 
view. 

Fig.  4.— The  Haksueuuy  Locust-ceushkr  :  Sec- 
tional view. 

Fig.  5.— The  Hansberry  Locust-crusher:  Slide 
attachment 

Fig.  C  —The  Kenworthy  Locust-machine:  Plan 
view. 

Fig.  7.— The  Kknworthy  Locust-machine:  Side 
view. 

Fig.  8.— Large  Oil-fan. 

EXPLANATION  TO  PLATE  IV. 
Fig.  1.— The Petkleu Locust-crushing  Machine: 
Front  view. 


EXPLANATION  TO  PLATE  V. 

Fig.  1.— The  Pete ler  Locust-crushing  Hachinb  : 

Side  view. 
Fig.  2.— The    King    Suction  •  machine  :    Front 

view. 

EXPLANATION  TO  PLATE  VL 

Fig.  1.— The  Kiaq  Suction-machine  :  Side  view, 
in  operation. 

EXPLANATION  TO  PLATE  VIL 

Fio.  1  .—The  Canfield  Coal-oil  Pan  :  Perspective 
view. 

Fig.  2. -The  Canfieu>  Coal-oilPan:  Longitu- 
dinal view. 

Fig.  3. —The  Adams  Locust-pan. 

EXPLANATION  TO  PLATE  VIII. . 

Fig.  1.— The  Price  Oil-pan. 

Fig.  2.— Simple  Coal-oil  Pan. 

Fio.  3.— The  Anderson  Coal-oil  Contbivancb. 

EXPLANATION  TO  PLATE  IX. 

Fig.  1.— The  Roiibixs  Coal-tar  Pan. 

Fig.  2.— The  Flory  Locust-machikb  :  Front  view, 

in  operation. 
Fig.  3.— The  Flory  Locust-machine  :   Side  view 

of  f^-ame. 

EXPLANATION  TO  PLATE  X. 

Fio.  1.— The  Riley  Locust-catcher. 

EXPLANATION  TO  PLATE  XL 

Fig.  1.— The  "Wilson  -  Rhode  Locust- catcher r 

Side  view. 
Fig.  2,— The  "Wilson -Rhode  Locust  •  catcher  : 

Top  view. 
Fig.  3.— The    Godard    Locust -catcher:    Plan. 

view. 
Fig.  4.— The  Godakd  Locust -catcher:  Verti- 
cal section. 
Fio.  5.— The  Godakd  Locust-catcher:  End  view 

of  fVame. 
Fig.   6.— The   Benson   Locust  -  catcher  :    Plan 

view. 
Fig.  7.— The  Eknson  Locustcatchek:  Vertical 

section. 


EXPLANATION  TO  PLATE  XIL 


Top 

Seo. 


Fig.  1.— The  Hutchins  Locust -catcher 

view. 
Fig.  2.— The  Hutchins  Locust  -  catcher 

tional  view. 
Fig.  3.— Tub  Sylvester  Locust-catcher, 
Fio.  4. — Hand-nkt:  a,  complete;  6,  hollow  handle  j 

c,  bent  frame. 
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Plate  II. 
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Plate  III. 
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Fig.  2. 


I'lG.  C. 
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Fio.7. 


Fia.8. 
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Plate  IV. 
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Plate  V. 
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Plate  VI. 
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Plate  VII. 
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Fio.  3. 
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Plate  VIII. 


Fig.  8. 


Fig.  3. 
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Plate  IX. 
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Plate  XI. 
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therefrom,  and  in  liis  "  Locust  Plague  in  the  United  States,''  as  well  bs  in 
other  publications.  In  this  and  some  of  the  succeeding  chapters  we  shall 
have  frequent  occasion  to  use  these  facts,  and  prefer  to  do  so  as  far  as 
possible  in  the  language  in  which  they  were  originally  recorded ;  but  to 
avoid  repeated  reference  to  the  same  works,  we  shall  simply  use  quota- 
tion marks,  and  the  reader  will  understand  that  where  other  authority 
is  not  given,  passages  in  quotation  marks  are  from  said  writings.  We 
do  this  the  more  readily  that  the  Missouri  reports  are  with  mfficulty 
obtained,  and  have  had  but  a  very  limited  circulation  outside  the  State. 
In  treating  of  the  habits  of  this  insect  we  must  needs  do  so  from  our 
own  as  weU  as  the  general  experience ;  and  since  this  has  been  almost 
entirely  in  the  Mississippi  Valley^  the  facts  and  generalizations  that  fol- 
low should  be  understood  as  applymg  more  particiUarly  to  this  region.  We 
shall  also  have  frequent  occasion  to  use  the  terms  Permanent^  Subpermor 
nmtj  and  Temporary  regions,  that  have  already  been  explained  (pp.  131-6), 
and  are  set  forth  in  map  1.  In  treating  of  the  habits  and  natural  history 
of  this  insect,  one  thing  has  more  particularly  impressed  us,  viz.,  tjie 
difficulty  of  making  absolute  statements  that  will  cover  all  seasons  and 
all  l^H^ties.  The  insect  Is  so  variable  in  its  habits,  and  the  conditions 
of  climate  and  plant- growth  are  so  different  in  different  parts  of  the  coun- 
try affected,  that  what  ai)plies  in  one  year  or  to  one  section  wUl  not  apply 
in  all  years  or  to  all  sections.  Hence  the  necessity  of  the  regional  classi- 
fication Just  referred  to,  and  tlie  difficulty  of  laying  down  rules  that  have 
not  exceptions. 

DESTEUCTIVB  POWEB  OP  LOOTJSTSL 

No  one  who  has  not  witnessed  the  ravaging  power  of  locusts  can  fully 
conceive  of  or  appreciate  it.  The  organization  and  habit  of  tlie  typical 
locust  admirably  fit  it  for  ravenous  work.  Muscular,  gregarious,  with 
powerful  jaws,  and  ample  digestive  and  reproductive  systems;  strong 
of  wing  and  assisted  in  fiight  by  numerous  air-sacs  that  buoy— all  these 
traits  conspire  to  make  it  the  terrible  engine  of  destruction  which  history 
shows  it  to  have  been  under  conditions  favorable  to  its  excessive  multi- 
plication* Insignificant  individually,  but  mighty  coUectively,  locusts  fall 
upon  a  country  Uke  a  plague  or  a  blight.  The  farmer  plows  and  plants. 
He  cultivates  in  hope,  watching  his  growing  grain,  in  graceful,  wave-like 
motion  waited  to  and  fro  by  the  warm  summer  winds.  The  green  begins 
to  golden ;  the  harvest  is  at  hand.  Joy  lightens  his  labor  as  the  fruit  of 
I>a8t  toil  is  about  to  be  realized.  The  day  breaks  with  a  smiling  sun  that 
sends  his  ripening  rays  through  laden  orchards  and  promising  fields. 
Eine  and  stock  of  every  sort  are  sleek  with  plenty,  and  all  the  earth  seems 
glad.  The  day  grows.  Sudd^y  the  sun's  face  is  darkened,  anddouds 
obscure  tlie  sky.  The  joy  of  t^e  mom  gives  way  to  ominous  fear.  The 
day  closes,  and  ravenous  locust-swarms  have  fidlen  ui>on  the  land.  The 
morrow  comes,  and,  ah !  what  a  change  it  brings !  The  fertile  land  of 
promise  and  plenty  has  become  a  desolate  waste,  and  old  Sol,  even  at  his 
brightest,  shines  sadly  through  an  atmosphere  alive  with  myriads  of  glit- 
tering insects.  The  suffering  in  the  country  invaded  in  1874.  and  the 
dreadful  desolation  the  following  spring,  are  sufficiently  fresh  in  the  minds 
of  Western  fiumers,  while  the  aetails  given  in  Chapter  m  convey  a  fair 
idea  of  the  magnitude  of  the  loss  infiidied. 

Falling  upon  a  cornfield,  the  insects  convert  in  a  few  hours  the  green 
and  promising  acres  into  a  desolate  stretch  of  bare,  spindling  stalks 
and  stubs.  <^ Covering  each  hill  by  hundreds;  scramoling  from  row  to 
row  like  a  lot  of  young  famished  pigs  let  out  to  their  trough;  insignifi- 
cant individually,  but  mighty  collectively,  they  sweep  clean  a  field 
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quicker  than  would  a  whole  herd  of  hungry  steers.  Imagine  hundreds 
of  square  miles  covered  with  such  a  ravenous  horde,  and  one  can  get 
some  realization  of  the  incture  presented  in  many  parts  of  the  country 
west  of  the  Mississippi  during  years  of  locust  invasion. 

"Their  flight  may  be  likened  to  an  immense  snow-storm,  extending 
from  the  ground  to  a  height  at  which  our  visual  organs  perceive  them 
only  as  minute,  darting  scintillations,  leaving  the  imaginataon  to  picture 
them  indefinite  distances  beyond-  '  When  on  the  highest  peaks  of  the 
Snowy  Range,  fourteen  or  fifteen  thousand  feet  above  the  sea,  I  have 
seen  them  filling  the  air  as  much  higher  as  they  could  be  distinguished 
with  a  good  field-glass.'  *  It  is  a  vast  cloud  of  animated  specks,  glittering 
against  the  sun.  On  the  horizon  they  often  appear  as  a  dust  tornado, 
riding  upon  the  wind  like  an  ominous  hail-storm,  eddying  and  whirling 
about  Like  the  wild,  dead  leaves  in  an  autumn  storm,  and  £ially  sweeping 
up  to  and  past  you,  with  a  power  that  is  irresistible.  They  move  mainly 
with  the  wind,  and  when  there  is  no  wind  they  whirl  about  in  the  air  tika 
swarming  bees.  If  a  passing  swarm  sudd^y  meets  with  a  change  in 
the  atmosphere,  ^such  as  the  approach  of  ^  thunder-storm  or  gale  of 
wind,  they  come  down  precipitately,  seeming  to  fold  their  wings,  and  &11 
by  the  force  of  gravity,  thoui^inds  being  t^led  by  the  fall  if  it  is  upon 
stone  or  other  hard  sur£»oe."'T 

An  idea  of  the  vast  numbers  that  wlU  sometimes  descend  to  the  ground 
mav  be  formed  by  the  following  occurrence,  related  to  us  by  an  int^gent 
and  reliable  eye-witness,  Mr.  H.  McAllister,  of  Colorado  Springs,  Gohx^ 
In  1875,  early  in  August,  a  swarm  suddenly  came  down  at  that  place.  The 
insects  came  with  the  wind,  and  alighted  in  a  rain.  The  ground  was  lit* 
en^y  covered  two  and  three  inches  deep,  and  glittered  ^'  as  a  new  dollar^ 
with  the  active  multitude.  In  rising,  the  next  day,  by  a  conmion  impulacw 
their  wings  would  get  entangled,  and  they  wouid  drop  to  the  groana 
again  in  a  matted  mass.  ^^  In  alightmg,  they  circle  in  myriads  about 
yoo,  beating  against  everything  animate  or  inanimate  driving  into 
open  doors  and  windows,  heaping  about  your  feet  and  around  your 
buildings,  their  jaws  constantly  at  work  bi^g  and  testing  all  thinffs  in 
seeking  what  they  can  devour.  In  the  midst  of  the  incessant  buzz 
and  noise  which  such  a  flight  produces,  in  Dace  of  the  unavmd^dda 
destruction  ev^ywhere  going  on,  one  is  bewildered  and  awed  at  the  c61» 
leetive  power  of  the  ravaging  host,  which  calls  to  mind  so  fOTcibly  the 
plagues  of  Egypt 

"The  noise  their  myriad  jaws  make  when  wigaged  in  their  woi^  of 
destruction  can  bo  realized  l^  any  one  who  has  bought'  a  prairie  fire  or  . 
heard  the  flames  passing  along  before  a  brisk  wind — the  low  erackMng 
and  rasping  j  the  general  effect  of  the  two  sounds  is  very  much  the  same." 

Persons  in  the  East  have  often  smiled  incredulously  at  our  statements 
that  the  locusts  often  impeded  the  trains  on  the  western  railroads.  Yet 
such  was  by  no  means  an  infrequent  occurrence  in  1874  and  1875-^the 
insects  passing  over  the  track  or  basking  thereon  so  numerously  that 
the  oil  from  their  crushed  bodies  reduced  the  traction  so  as  to  ac^mally 
stop  the  train,  especially  on  an  up-grade. 

While  the  destruction  of  cn^s  by  the  winged  insects  is  often  sudden 
.  and  complete,  the  unfledged  insects  still  more  effectually,  though  more 
slowly,  denude  a  country  of  vegetation,  sconetimes  rendering  the  ground 
as  bare  and  desolate  in  midsummer  as  it  is  in  the  Mississippi  Valley  in 
midwinter.  The  little  creatures  are  often  so  thick,  soon  a^^*hatchmg, 
that  they  blacken  everything,  and  their  hopping,  as  (me  passes  throng 

*  V5^m.  N.  Byere,  Am.  thitomoloaUt,  I,  p.  94. 

t  Wm.  N.  Byors^  Hayden'a  GeoL  finrr.^  1870»  p.  S82. 
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a  field  or  pieee  of  prairie,  gives  the  impression,  at  a  short  distance,  as 
saggested  by  Mr.  WMtman,  of  heat  flickering  in  the  aijr. 

The  migratory  habit  and  great  destmctiTe  power  belong  essentially  to 
the  Kooky  Mountain  locust. 

As  will  ai)pear  from  the  two  concluding  chapters  of  this  work,  there 
are  three  or  four  very  destructive  and  migratory  species  of  locusts  in 
Eai'Oi>e  and  Asia.  There  are  also  several  other  species  which  sometimes 
become  very  destructive,  and  still  more  rarely  migrate  from  place  to 
place  in  this  country.  Yet  the  Eocky  Mountain  locust  is  ess^itially  the 
migratory  and  destructive  species  of  North  America,  as  none  other  com- 
pares  witi)  it  in  the  vastness  of  its  movements  or  the  injury  which  it  in- 
fiict& 

BATE  AT  WHICH  LOOUST-SWABMS  MOYB. 

The  rate  of  migration  of  the  winged  insects  wiU  depend  entirely  on 
circomstances.  The  history  of  the  past  four  years  shows  conclusively 
that  the  rate  of  progress  of  invading  swarms  from  the  permanent  breed- 
ing-places wiD  average  about  20  miles  a  day.  It  is,  however,  exceed- 
ingly irregular,  and  greatly  dependent  on  the  velocity  of  the  wind;  Bad 
weather  may  impede,  €f  adverse  winds  divert  flight 

^^  One  noticeable  feature  of  the  invasions  is  the  greater  rapidity  with 
which  the  insects  spread  in  the  earlier  part  of  the  season,  while  in  full- 
est vigor,  and  the  reduction  in  the  average  rate  of  progress  the  farther 
east  and  south  tiiej  extend.  The  length  of  tlieir  stay  depends  much 
nx>on  circumstances.  Eajrly  in  the  omuner,  wh^  tiiey  first  begin  to 
pour  down  on  the  more  fertile  country,  they  seldom  remain  more  than 
two  G^  three  days ;  whereas,  later  in  tbe  season,  they  stay  much  longer. 
In  speaking  oi  the  adv^it  and  departure  of  these  insects,  I  use  relative 
language  only.  Hie  first  comers,  whoi— -after  having  devoured  every- 
Udng  ^dataUe — ^they  take  wing  away,  almost  always  leave  a  scattering 
lear-guard  behind,  suid  are  generally  followed  by  new  swarms }  and  a 
oonntry  once  visited  presents  for  weeks  the  spectacle  of  the  insects 
gradually  rising  in  the  air  between  the  hours  of  9  or  10  a.  m.  and  3 
p»  nu,  and  being  carried  away  by  the  wind,  while  others  are  constantly 
drt^ping." 

In  short,  the  rate  of  spread  is  greatest  during  the  first  ten  or  fifteen 
days  of  their  winged  existence,  or  before  the  females  become  occupied 
with  egg-laying.  The  invading  insects  are  then  passing  the  extensive 
plains  and  thinly naettled  regicms  of  the  Northwest^  where  there  is  little 
inducement  for  them  to  halt,  and  the  rate  at  such  times,  with  strong  and 
&vorable  wind,  may  reach  a  maximum  of  from  two  to  three  hundre<l  mUes 
a  day. 

Th^  rate  of  spread  ctf  departing  swarms  frx>m  the  temporary  region  is, 
as  may  be  gath^ed  fifom  Chapter  YU,  very  much  the  s^ne.  It  is  most 
rapid  and  mrect  early  in  the  season  when  the  insects  first  begin  to  leave 
more  southern  latitudes,  birA  beauones  more  slack  and  inconstant  as  sum- 
mer advances. 

Extended  flight  does  not  take  place  till  four  or  five  d^s  after  the  first 
insects  become  winged.  For  the  first  two  or  three  days  the  newly- winged 
individuals  mingle  with  the  larv8&  and  pupse,  eating  ravenously  and  mak- 
ing short  flights  of  a  few  ysurds  or  rods,  as  if  to  trj'  their  wings,  recalling 
fuUy  the  habit  of  native,  non-mi^tory  species.  Then  for  a  while  they 
rise  one  by  one  higher  in  the  au*  and  float  along  with  the  wind,  and 
finally,  when  weather  and  wind  sure  &vorable,  aU  that  are  strong  and 
mature  enough  rise  as  with  a  common  impulse  during  the  warmer  morn- 
ing hours  and  move  off  vigorously  in  one  direction  tiU  they  are  soon  out 
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of  sight.  "They  begin  tx)  rise  when  the  dew  has  evaporated,  and  gener- 
ally descend  again  toward  evening.  A  swarm  passing  over  a  country  yet 
infested  with  the  mature  insects,  constantly  receives  accretions  tmrn  these^ 
and  is,  consequently,  always  more  dense  in  the  afternoon  than  in  flwf 
forenoon.  In  rising,  the  insects  generally  face  the  wind ;  and  it  is  doubtful 
if  they  could  ascend  to  any  great  height  without  doing  so.^ 

The  velocity  of  flight  which,  for  many  reasons,  is  quite  distinct  from 
the  gen^^al  movement  understood  by  "rate  of  spread"  or  "migration,'^ 
is  naturally  greater  and  will  average  about  10  miles  an  hour.  It  is  also 
greatly  dependent  on  the  wind.  Mr.  S.  S.  Clevenger,  of  New  Auburn, 
Mmn.,  gives  the  average  rate  at  15  miles  for  that  locality  (App.  22); 
while  the  reports  of  other  correspondents  (App.  13)  give  the  range  firom 
4  to  40  miles,  the  more  common  rates  mentioned  being  12,  15,  and  20 
miles  per  hour.  Mr.  Brown  Lusted,  of  Winnepeg,  Manitoba,  tells  us  that 
in  1867,  when  he  was  traveling  from  Saint  C31oud,  Minn.,  to  Manitoba, 
the  locusts  were  moving  in  the  same  direction,  at  from  30  to  35  miles  a 
day.  Professor  Aughey's  observations  for  1877  (App.  8)  give  the  rate 
per  hour  at  4  miles  and  upward ;  but  he  has  himself  expressed  to  us  the 
belief  that  his  estimates  are  somewhat  low.  We  have  ourselves  never 
witnessed  them  flying  so  slowly  as  4  miles  per  hour,  which  must  be  con- 
sidered the  minimum  rate  where  there  is  no  impediment.  When  tacking 
against  the  wind,  they  may  move  not  more  than  one  mile,*  while  the 
maximum  rate,  in  a  strong  wind,  may  reach  as  high  as  50  nules  or  more 
per  hour. 

DIBEOTION  OF  INYADINa  SWAJELMS. 

While  there  may  be,  during  an  invasion,  local  flights  in  all  x>086ible 
directions  (except,  perhaps,  due  west),  the  generaJ  movement  east  of  the 
mountains  is  conspicuously  toward  the  south  and  southeast.  The  more 
local  and  irregular  flights  are  generally  made  for  food,  but  the  more 
extended  southward  movements  are  m  obedience  toother  laws,  discussed 
in  Ghapter  XII  of  the  Report,  and  also  on  p.  250.  West  of  the  main  Rocky 
Mountain  range  the  rule  of  flight  appears  to  be  from  the  higher  plains 
and  plateaus,  where  the  insect  normally  breeds,  to  the  lower  and  more 
fertQe  valleys;  and  the  greater  irregularity  of  the  prevailing  winds  and 
more  broken  nature  of  the  country  preclude  the  same  regularity  in  direo- 
tions  of  flight  that,  on  the  whole,  prevails  east  of  the  range. 

TIME  OP  iPPEABAI^OB  OP  mVADINa  SWABMS. 

^^In  endeavoring  to  deduce  general  conclusion^  respecting  the  time  of 
year  that  the  1874  swftrms  reached  different  parts  of  the  country,  great 
difficulty  was  experienced  in  sifting  those  accounts  which  refeired  to 
the  progeny  of  the  1873  invasion,  and  those  which  hatched  within  the 
insect^s  native  range,  and  came  from  the  extreme  Northwest.  The  same 
wafl  true  of  the  besSi  1876  swarms,  and  those  which  hatched  in  Minne- 
sota.'* 

As  a  rule,  the  insects  which  hatch  in  the  temporary  region  acquire 
wings,  and  leave  before  the  fresh  swarms  from  the  mountain  region 
appear.  In  the  more  northern  regions,  aa  in  Minnesota  and  Manitoba 
westward,  the  insects  hatched  on  the  ground  acquire  wings  the  latter 
part  of  June  and  in  July.  The  period  is  earlier  as  we  go  south,  until  in 
Southern  Texas  they  are  able  to  fly  in  ApriL    The  time  of  appearance 

*  lir.  D.  F.  Weymouth,  of  Lyon,  Marshall  County,  Minn.,  records  their  going  weet 
in  1665,  in  "the  teeth  of  a  strong  wind,  making  soaroely  a  mile  an  hour.''    S^  also 
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of  invading  swarms  from  the  permanent  region  is  in  inverse  ratio,  i.  e.y 
earlier  to  the  north  and  later  to  the  south.  Thos,  while  on  the  confines 
of  the  permanent  region  it  is  almost  impossible  to  distinguish  between 
the  insects  which  hatch  there  and  the  fresh  swarms  from  t^e  Northwests 
the  diJBGorence  becomes  more  and  more  marked  toward  tiie  south  ana 
east. 

^^In  1874,  swarms  appeared  during  June  in  Southern  Dakota;  during 
July  in  Colorado,  Nebraska,  and  Minnesota:  during  the  latter  part  of 
this  month  in  Iowa  and  Western  E^ansas.  I>uring  August  tiiey  came 
into  Southeast  Kansas  and  Missouri;  and  by  the  middle  of  October  they 
reached  Dallas,  in  Texas.    In  1876  they  came  later." 

FLIGHT  AT  NIGHT. 

^^  It  is  the  very  general  experience  throughout  the  country  subject  to 
invasion  that  the  winged  insects  rise  as  soon  as  the  sun  begins  to  dis- 
sipate the  dew,  and  that  they  come  down  again  toward  evening  as  the 
sun's  rays  lose  their  power.  It  is  a  question,  therefore,  whether  they 
ever  continue  flying  during  tiie  night,  and  one  which  future  investiga- 
tion wiU  doubtless  settle.  I  am  of  the  opinion  that  during  the  warmer 
midsummer  and  early  faU  season,  when  the  insects  are  departing  from 
their  northwest  hatching-grounds,  they  must  not  infrequently  continue 
flight  from  necessity ;  for  tiie  descent  of  a  swarm  borne  along  in  a  strong 
current  of  air,  at  an  altitude  of  over  a  mile  above  the  earth,  will  depend 
more  on  some  change  in  strength  or  direction  of  the  current  than  on  any 
other  condition  of  the  atmosphere." 

The  experience  we  have  been  able  to  gather  during  the  year  on  this 
point  is  confirmatory  of  the  views  expressed  in  the  above  passage,  and, 
in  addition  to  the  evidence  brought  forward  (Commission  Beport,  p.  147), 
we  may  cite  the  following  £a>cts : 

Two  years  ago  the  locusts  were  seen  to  rise  about  sundowu,  three  miles  north  of  this 
plaoe.  and  to  &ght  in  O^  Township,  this  county.  In  August,  1874,  Messrs.  H.  Lamb 
and  L.  Conger  were  at  work  on  the  steeple  of  me  Methodist  Church,  in  this  town. 
Looking  toward  the  sky,  they  observed  immense  swarms  of  locusts  going  southwest  for 
three  cGnsecutiYe  days.  Thev  continued  to  pass  up  to  6  p.  m..  when  the  men  left 
work,  and  none  were  heard  of  as  alighting  short  of  Mitchell  ana  Smith  Counties,  in 
iTAiiMftM-  The  weather  was  dry,  dear,  and  windy.  The  parties  do  not  remember  the 
exact  days  of  the  month,  as  they  made  no  notes,  but  they  are  retiable,  intelligent 
men. — (W.  B.  FoUett,  Malvern,  Iowa,  July  15, 1877.) 

In  one  case,  where  the  'hoppers  were  very  numerous,  a  person  burnt  a  straw  stack 
at  night,  and  in  the  momins  t>u8hels  of  dead  ones  were  found  in  and  around  it:  per- 
haps they  were  drawn  to  it  as  the  moth  to  a  candle. — (W.  J.  Newell,  Athol,  Siouz 
County,  Iowa,  July  2, 1877.) 

I  never  knew  the  insects  to  travel  in  sight  during  the  njght.  They  cannot,  or  wiU 
not,  move  in  a  heavy,  damp  atmosphere.  But  that  they  remain  in  the  atmosphere  dur- 
ing the  night  seems  almost  certam,  probably  at  a  great  height.  There  must  be  a 
period  from  the  time  the  winged  insects  take  flight  until  the  time  they  commence  de- 
positing esggs  when  they  remain  for  days  and  nights  very  high  in  the  atmosphere  out 
of  sight.  This  seems  evident  from  the  fact  that  when  they  fost  commence  flying,  and 
until  they  are  all  gone,  they  rise  in  immense  swarms  during  the  ^arly  part  of  the  day, 
but  seldom  many  come  down  again.^E.  Snyder,  AtcMson,  Eans.,  June  26, 1877.) 

Mr.  G.  G.  Hay,  of  Saint  Andrews,  Manitoba,  informed  us,  while  stay- 
'Ing  with  him,  that  in  traveling,  in  1868,  to  Saint  Paul,  he  noticed  on  one 
occasion  that  as  soon  as  the  sun  was  up  the  air  was  filled  with  locusts, 
though  those  which  had  descended  the  previous  day  did  not  rise  for 
several  hours  afterward  on  account  of  the  heavy  dew.  Mr.  N.  V.  Mc- 
Dowell, of  Worthington,  Minn.  (App.  17),  states  it  as  his  experience  that 
they  fly  aU  night  with  favorable  wind.  We  were  also  informed  at  the 
conference  of  governors,  in  1876,  by  a  reporter  of  the  Omaha  Herald^ 
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whose  name  we  have  f(»*gatteiL,  that  in  (Mrder  to  teat  this  question  he 
had  sent  up  a  kite  at  night,  covered  on  one  idde  with  tar,  and  that  when 
it  was  brought  down  it  was  literaJly  covered  with  locusts.  The  most 
convincing  experience,  however,  is  that  of  Professor  Aughey's.  In  cunp- 
ing  on  the  Bow  Bi ver,  in  August,  1866,  the  wind,  which  was  blowing  frm 
the  northwest,  suddenly  changed  to  north  soon  after  midnight,  and  lo> 
ousts  were  heard  pattering  on  his  tent,  and  the  insects  were  found  thick 
the  next  morning  where  none  had  been  seen  the  day  before. 

Biugularly  enough,  we  get  no  information  irom  European  writers  (m 
the  question  of  flight  at  night 

That  locusts  are  capable  of  long-sustsuned  flight  is  evident  flxim  tiie 
well-authenticated  instances  of  their  being  observed  at  sea  hundreds  of 
miles  from  land.  One  of  the  most  striking  instances  is  that  recorded  by 
Master  E.  G.  Wiswell,  of  the  Harrisburg.  When  this  vessel,  Novembcur 
2y  1865,  was  in  latitude  25P  28^  north,  longitude  41^  33' west,  on  her  way 
firom  Bordeaux  to  New  Orleans,  the  nearest  land  bdng  about  1,200  mkAj 
she  was  boarded  during  a  heavy  rain-storm  by  large  numbers  of  locusts, 
that  filled  the  air  and  covered  the  sails.  The  specimens  were  subee- 
quantly  determined  to  be  the  European  Acridiwfn  perigrinum  by  Mr.  8. 
H.  Bcudd^,  who  records  the  £M)ts. 

HEIGHT  OF  FUGHT.  i 

This  subject  has  abready  been  considered  in  Chapter  VII  (p.  144). 
There  is  no  doubt  whatever  that  tiie  insects  often  move  ovw  a  country 
entirely  above  the  reach  of  human  vision.  In  ordinary  flights  we 
observe  only  the  lower  individuals,  and  in  looking  toward  the  sun  we 
may  always  observe  others,  farther  and  ftirther  away,  until  the  glittering 
specks  are  lost  to  sight  In  cloudy  weather  they  are  not  noticeablCL 
imlees  very  dense^  so  as  to  darken  the  atmosphere,  until  within  about 
1,000  feet ;  yet  it  is  well  known  that  they  fly  at  times  nearly,  if  not  fall, 
two  miles  above  ground,  as  they  have  been  seen  flying  towara  the  plains 
as  high  above  the  highest  peaks  of  the  Bocky  Mountains  as  a  good  tele- 
scope would  resolve  them. 

GENEBAL  HABITS  AT  I^GHT. 

Regarding  the  gener^  habits  of  the  species  at  night,  a  glance  at  the 
experience  obtained  in  answer  to  our  circulars  (App.  17)  is  sufficient 
to  show  that  it  differs  widely  and  is  often  contradictory.  This  is  not 
surprising,  as  so  much  in  the  habits  and  ways  of  our  locust  depends  on 
conditions  of  the  weather,  season,.  &c.  We  have  had  an  extensive  ex- 
perience both  with  tiie  unfledged  and  fiill-fledged  insects,  and  the  result 
of  it  is  that,  as  a  rule,  the  young  insects  are  quiet  at  night,  either  hiding 
under  some  shelter  upon  the  ground  or  roosting  away  from  tlie  grounol 
The  fonner  is  more  apt  to  be  uie  case  in  cold,  the  latter  in  wet  weather. 
In  cool  weather  even  the  mature  insects  do  not  feed  at  night,  but  when 
the  weather  is  warm  and.  dry  these  are  often  as  ravenous  during  the 
night  as  during  the  day.  Gerstacker  remarks  of  the  European  migrti-' 
toria  that  it  feeds  most  at  night. 

As  the  insects  advance  in  age  the  roosting  habit  becomes  greater,  and 
for  a  few  days  after  getting  wings  the  mature  insects  delight  to  gatlier 
away  from  the  groimd,  especially  on  trees.        •        •        • 

WHEBB  THE  EGGS  ABE  LAID. 

"  The  eggs  may  be  laid  in  almost  any  kind  of  soil,  but  by  preference 
they  are  laid  in  bare,  sandy  places,  especially  on  high,  dry  ground^  which 
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is  tolerably  compact  and  not  loose.  It  is  often  stated  that  they  are  not 
laid  in  meadows  and  pastures,  and  that  hard  road-tracks  are  preferred ; 
in  troth,  however,  m^uiows  and  pastores,  where  the  ^ass  is  closely 
grazed,  are  mnch  used  tor  ovipositing  by  the  fems^e,  while  on  weU-trav- 
^ed  roads  she  seldom  gets  time  to  fti&U  the  act  without  being  disturbed. 
Thus  a  well-traveled  road  may  present  the  appearance  of  being  perfectly 
honey-combed  with  holes,  when  an  examination  will  show  that  most  oi 
them  are  unfinished  and  contain  no  eggs ;  whereas  a  field  covered  with 
grass-stubUe  may  show  no  signs  of  sndi  holes  and  yet  abound  with 
eggs."  In  fact,  wherever  holes  are  noticed,  it  may  generally  be  taken 
for  granted'  that  tdiey  contain  no  ^gs,  for  tiie  mother  covers  well  the 
hole  when  she  has  time  to  properly  complete  her  task. 

^<  Furthermore^  the  insects  are  more  readily  noticed  at  their  work  sJoug 
roads  and  road-sides  than  in  fields;  a  fact  which  has  also  had  something 
to  do  in  forming  the  popular  impression.  Newly-plowed  land  is  not 
liked;  it  presents  too  loose  a  sur£ace;  but  newly-broken  sward  is  often 
filled  with  eggs.  Moist  or  wet  ground,  is  generally  avoided  for  the  pur- 
pose under  consideration.'^ 

We  have  noticed  that  in  the  Permanent  breeding-region,  wherever  the 
vegetation  is  scant,  the  females  show  a  decided  preference  for  the  shaded 
base  of  shrubby  plants,  among  the  roots  of  which  they  like  to  place  their 

2gs;  whereas  in  the  Temporary  region,  where  the  vegetation  is  gener- 
y  so  much  rank^,  exposed  situations,  or  those  comparatively  iMure  of 
vegetation,  are  preferred.  The  experience  of  1876  proved  very  conclu- 
sively, also,  that  they  are  instinctively  guided  toward  cultivated  fields, 
where  the  young  will  find  good  pasturage;  {<yr  the  eggs  were  noticeably 
thickest  and  hatched  most  numerously  in  1877  in  cultivated  areas.  In 
tlie  Cypress  Hills  regicm  of  British  America,  as  Mr.  J.  G.  Kittson  informs 
ns^  the  high  lands  and  protected  slopes  of  the  hills  are  preferred.  The 
80i]  of  the  mountain  region,  where  the  insects  permanently  breed,  is 
mostly  of  a  compact,  scantily  covered,  gravelly  nature,  and  the  notion 
that  they  lay  most  in  pure  sand  is  an  erroneous  one. 

Sandy  soil  that  is  compact,  especially  when  having  a  south  or  east 
exposure,  is  much  chosen,  but  in  loose  and  shifting  sand  the  eggs  would 
perish.  In  1876,  it  was  generally  remarked  that  the  insects  were  more 
indifferent  than  usual  in  ovipositing,  and  that  eggs  were  much  more  fi:e- 
qnently  laid  in  low,  and  even  wet,  land  than  in  former  years. 

The  mass  seldom  reaches  more  than  an  inch  below  the  sur&ce,  except 
where  some  vegetable  root  has  been  followed  down  and  devoui^Bd,  and 
the  insect  leaves  her  eggs  before  emerging;  in  this  way  the  mass  is 
sometimes  placed  a  foot  below  the  sur&ce.  In  almormal  or  unhealthy 
conditions,  the  eggs  may  be  laid  in  exx>osed  places  without  any  hole,  in 
which  case  they  doubtless  never  give  birth  to  young.  In  other  cases, 
the  female  will  fill  her  hole  almost  entirely  with  the  sebific  matter.  Nor 
are  the  ecgs  invariably  laid  in  the  ground,  for  while  we  know  of  no  ex- 
ceptions to  this  normal  position  in  spretus.  yet  IVIr.  Boll  informs  us  that 
around  Dallas,  Tex.,  in  1876,  the  eggs  of  dtfferentiaii^  were  very  numer- 
ously placed  under  the  bark  of  elm  and  hackberry  logs  that  had  been 
felled  on  low  land.  We  have  also  received  irom  A.  W.  Holfineister,  of 
Port  Madison,  Iowa,  the  eggs  of  a  species  of  StenobothruSj  and  the  young 
that  hatched  from  tnem,  the  eggs  having  been  thnist  into  holes  made  by 
some  carpenter-bee  in  a  fence-post;  while  Chlbealtis  consperm  habitually 
bores  in  dead  wood. 

2£A£^T9EB  IN  WHICH  THE  EOGS  ABE  LAID. 

"The  female,  when  about  to  lay  her  eggs,  forces  a  hole  in  the  ground 
by  means  of  the  two  pairs  of  homy  valves  which  oi)en 


.giiizedDy 


272        BEPOBT  OF  THE  00MMI8SI0NEB  OF  AGBICTTLTUBB. 

tip  of  her  abdomen,  and  which,  from  their  pecoliar  structure,  are  adinh> 
ably  fitted  for  the  purpose,  (See  PL  I,  Fig.  2,  where  6,  c,  show  the  struct, 
nre  of  one  of  each  of  the  upper  and  lower  valves.)  With  the  vidves 
closed  she  pushes  the  tips  into  the  ground,  and  by  a  series  of  muscular 
efforts  and  the  continued  opening  and  shutting  of  the  valves  she  drills  a 
hole,  until  in  a  few  minutes  (the  time  varying  with  the  nature  of  the  soil) 
nearly  the  whole  abdomen  is  buried.  The  abdomen  stretches  to  its  n1> 
most  for  this  purpose,  especially  at  the  middle,  and  the  hole  is  generally 
a  little  curved,  and  always  more  or  less  oblique  (PL  I,  Fig.  1,  d).  Now, 
with  hind  legs  hoisted  straight  above  the  back,  and  the  shanks  hugging 
more  or  less  closely  the  thighs,  she  commences  ovipositing." 

When  the  hole  is  once  dnlled  there  exudes  &om  the  tip  of  the  body  a 
frothy,  mucous  matter,  which  fills  up  the  bottom  of  the  hole,  and  bathes 
the  homy  valves.  This  is  the  sebific  fiuid  which  is  secreted  by  the 
sebific  or  cement  gland  described  with  the  other  anatomical  details 
given  in  Chapter  OL  By  repeatedly  extricating  and  studying  speci- 
mens in  every  possible  stage  of  oviposition,  we  have  been  able  to  as- 
certain the  exact  method  by  which  the  egg-mass  is  formed*  The  pro- 
cess has  never  been  accurately  described  by  other  writers,  and  the  gen- 
eral impression— upon  which  figures  like  those  of  GerstScker's*  are 
founded — ^is  that  the  eggs  are  extruded  &om  between  the  distended 
hooks  or  valves.  If  we  could  manage  to  watch  a  female  &om  the  time 
the  bottom  of  her  hole  is  moistened  by  the  sebific  fluid,  we  should  see 
the  valves  all  brought  together,  when  an  egg  would  pass  down  the  ovi- 
duct (PL  I,  Fig.  3,  j)  along  the  ventral  side,  and,  guided  by  a  little  finger- 
like style  (the  gvim'ndculum  ori,  g)y  ^^pass  in  between  the  homy  valves 
(which  are  admirably  constructed,  not  only  for  drilling  but  for  holduig 
and  conducting  the  egg  to  its  appropriate  place),  and  issue  at  their  tips 
amid  the  mucous  fluid  already  spoken  of.  Then  follows  a  period  of  con- 
vulsions, during  which  more  mucous  material  is  elaborated,  until  tiie 
whole  end  of  the  body  is  bathed  in  it,  when  another  egg  passes  down 
and  is  placed  in  position.  These  alternate  processes  continue  until  the 
foil  complement  of  eggs  are  in  place,  the  number  ranging  from  20  to  35, 
but  averaging  about  28.  The  mucous  matter  binds  all  the  eggs  in  a 
mass,  and  when  the  last  is  laid  the  mother  devotes  some  time  to  filling 
up  the  somewhat  narrower  neck  of  the  burrow  with  a  compact  and  cel- 
Mose  maiss  of  the  same  material,  which,  though  light  and  easily  pene- 
tra^ied,  is  more  or  less  impervious  to  water,  and  forms  a  veiy  excellent 
protection  (PL  I,  Fig.  5,  d).^  When  firesh  the  mass  is  soft  and  moist,  but 
it  soon  acquires  a  firm  consistency. 

^^  During  the  operation  the  female  is  very  intent  on  her  work,  and  may 
be  gently  approached  without  becoming  alarmed,  though  when  suddenly 
disturbed  she  makes  great  efforts  to  get  away,  and  extricates  her  abdo- 
men in  the  course  of  a  few  seconds,  the  time  dei)ending  on  tiie  deptb 
reached*" 

The  legs  are  almost  always  hoisted  straight  above  the  back  during  the 
process,  as  shown  in  the  figure  (Fig.  1),  with  the  shanks  hugging  more 
or  less  closely  the  thighs.  Sometimes,  however,  especially  when  tiie 
abdomen  is  folly  buried,  the  ends  of  the  hind  feet  may  rest  fimdy  on  the 
ground,  as  has  been  observed  by  Mr.  Packard  in  the  case  of  femur-rubrum. 

"The  time  required  for  drilling  the  hole  and  completing  the  pod  will 
vary  according  to  the  season  and  the  temperature.  During  the  latter 
part  of  October  or  early  in  November,  187G,  when  there  was  frost  at 
night  and  the  insects  did  not  BOuse  from  their  chilled  inactivity  until  9 

•  Die  Wanderheiischrecke,  Berlin,  187C,  Taf.  II,  Fig.  4. 
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o^dock  a.  m.,  the  females  scarce  had  time  to  complete  the  process  dtuing 
the  four  or  live  wanner  hours  of  the  day^  but  with  higher  temperature 
not  more  than  from  two  to  three  hours  would  be  requi^d.'' 

We  have  been  for  weeks  with  the  insects  where  they  were  so  thickly 
ovipositing  that  the  light,  clay-yellow  ground  would  be  darkened  by 
them,  and  have  laid  on  a  closely-grazed  sward  for  hours  with  specimens 
in  the  act  all  around,  and  have  repeatedly  verified  all  that  we  have  here 
described. 

PHILOSOPHY  OP  THE  ECKx-MASS. 

"  To  the  casual  observer,  the  eggs  of  oiu:  locust  appear  to  be  thrust 
indiscriminately  into  the  hole  made  for  their  reception.  A  more  careftil 
study  of  the  egg-m^s,  or  egg-pod,  will  show,  however,  that  the  female 
took  great  pains  to  arrange  them,  not  only  so  as  to  economi298  as  much 
space  as  possible,  consistent  with  the  form  of  each  egg,  but  so  as  to  best 
facilitate  the  escape  of  the  young  locust;  for  if,  &om  whatever  cause, 
the  upper  eggs  should  fail  to  hatch,  or  should  hatch  later  than  the  lower 
ones,  tiiie  former  would  offer  an  impediment  to  the  exit  of  the  youn^  in 
their  endeavors  to  escape  from  these  last,  were  there  no  provision  agamst 
such  a  possibility.  The  eggs  are,  indeed,  most  carefully  placed  side  by 
side  in  four  rows,  each  row  generally  containing  seven.  They  oblique  a 
little  crosswise  of  the  cylinder  (PL  I,  Fig.  4,  a).  Thei)Osterior  or  narrow 
end,  which  issues  first  from  the  oviduct,  is  thickened,  and  generally  shows 
two  pale  rings  around  the  darker  tip  (PL  I,  Fig.  5,  &).  This  is  pushed 
close  against  the  bottom  of  the  burrow,  which,  being  cylindrical,  does 
not  permit  the  outer  or  two  side  rows  to  be  pushed  quite  so  far  down  as 
tlie  two  inner  rows,  and  for  the  very  same  reason  the  upper  or  head  ends 
of  the  outer  rows  are  necessarily  bent  to  the  same  extent  over  the  inner 
rows,  the  eggs  when  laid  being  somewhat  soft  and  plastic  There  is, 
conse^iuently,  an  irregular  channel  along  the  top  of  the  mass  (PL  I,  Fig. 
5,  c)y  which  is  filled  only  with  the  same  frothy  matter  that  surrounds 
^^^^  ^eSj  which  matter  occupies  all  the  other  space  in  the  burrow  not 
occupied  by  the  eggs.  The  whole  plan  is  seen  at  once  by  a  reference  to 
the  figure  referred  to,  which  represents,  enlarged*  a  side  view  of  the 
mass  within  the  burrow  fa),  and  a  bottom  (ft)  and  top  (c)  view  of  the 
same^  with  the  earth  whicn  adheres  to  it  removed*'^ 

This  same  quadrilinear  arrangement  of  the  eggs  occurs,  also,  in  the 
egg-mass  of  the  Bed-legged  and  Lesser  locusts,  and  in  most  of  the  spe- 
cies of  medium  size  which  we  have  studied,  including  several  diiBEerent 
genera.  Yet  it  is  by  no  means  constant  in  the  same  genus,  since,  as  we 
shall  see  in  Chapter  XI,  the  egg  of  Caloptemts  differenMalis  are  irregu- 
larly arranged.  This  irregular  arrangement  also  occurs  in  the  eggs  of 
CEdipoda  phancBcoptera  and  Acridium  Americcmvmy  and  in  these  species 
the  cement  which  binds  the  eggs  together  is  more  copious  than  m  the 
others.*  In  one  narrow-bodied  species  (Uucoptolophus  sordidus)  the  eggs 
are  arranged  in  but  three  rows. 

Even  in  the  pods  of  those  species  which  have  the  eggs  irregularly 
arranged  the  head-ends  point  either  mostly  outward  ^diffierenHaUa)  or 
inward  {Ameri€anum)y  so  that  the  young  locusts  may  either  push  out  at 
the  sides  or  through  a  central  space. 

The  length  of  the  neck,  or  that  portion  contaming  no  eggs,  varies  not 
only  in  different  species  but  in  different  masses  of  the  same  species. 

*  The  species  occnrring  around  Saint  Lonis  in  the  eggs  of  wl^ch  we  haye  noticed 
the  same  qnadrilinear  airangement  as  in  those  of  spretus,  are,  aside  fixmi  those  already 
mentioned  Calaptenna  bitnttatu»y  Pesotettix  viola^  P:  unioolor,  Chryiocraon  viridi$f  TragO' 
cephala  viridifasciataj  (Edipoda  carolinoj  OS,  9ulfuare%  and  EucopiolophuB  costalU, 
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This  is  a  question  often  itisked.  but  whioh  the  average  fiBxmer  has  no 
means  of  definitely  answering,  ^ut^s  the  role  with  insects^  partlcnlarly 
with  the  large  number  of  ii\jurk>us  species  belonging  to  the  Lepidoptera, 
that  the  eggs  in  the  ovaries  develop  almost  oonnltaneonsly,  and  thai 
when  oviposition  once  commences  it  is  continned  nnintermptedly  nntil 
the  supply  of  eggs  is  exhausted.  Yet  there  are  many  notable  excep- 
tions to  the  mle  among  injurious  species,  as  in  the  cases  of  the  common 
Plum-curculio  and  the  Colorado  potato-beetle,  which  oviposit  at  stated 
or  irregular  intervals  during  several  weeks,  or  even  months*  The  Booky 
Mountain  locust  belongs  to  this  last  category,  and  the  most  casual  ex- 
amination of  the  ovaries  in  a  female,  taken  in  the  act  of  oviposting,  wiU 
show  that,  besides  the  batch  of  ftdly-formed  eggs  then  and  there  bemg 
laid,  there  are  other  sets,  diminishing  in  size,  which  are  to  be  laid  at 
future  periods.  This,  I  repeat^  can  1^  determined  by  any  one  who  will 
take  the  trouble  to  carefully  examine  a  few  females  when  i^^g*  Bat 
just  how  often  or  how  many  eggs  each  one  lays  is  more  diffloult  to  de- 
termine. Witii  sprettis  I  have  been  able  to  make  comparatively  few 
exx>eriments;  but  on  three  di£ferent  occasions  I  obtained  two  pods  from 
single  females,  laid  at  intervals  of  eighteen,  twenty-one,  and  twenty-six 
days,  respectively.  I  have,  however,  made  extended  experiments  with 
its  close  congeners,  femur^ubrum  and  atlanU^  and  in  two  cases,  wiHi 
the  former,  have  ootained  four  diflferent  pods  from  one  female,  the  lay- 
ing  covering  periods  of  fifty-eight  and  sixty-two  days,  and  the  total 
number  of  eggs  laid  being  96  &  the  one  case  and  110  in  the  other.  A 
niunber  of  both  species  laid  three  times,  but  most  of  them-^wing,  per- 
haps, to  their  being  confined — laid  but  twice." 

Yersin  concludes,  referring  to  the  European  niiffratoricL  that  eggs  are 
laid  thrice,  at  intervals  of  about  a  month,  while  E^rtinits,  Keferatein. 
and  Btoikowitsch*  also  declare  that  they  are  laid  in  three  differaai 
masses.  Professor  Whitman,  in  his  1870  experiments,  had  a  female 
which  laid  about  the  middle  of  July,  and  died  September  9,  without  lay- 
ing again,  though  eggs  were  found  in  the  ovaries  at  deauL  llie  time 
between  the  first  and  second  laying,  observed  by  K5rte,  was  six  days. 
Mr.  Aughey,  from  experiments  made  in  1870,  found  the  interval  still 
shorter,  ranging  from  two  to  three  days;  but  he  requests  as  to  add 
that  other  experiments,  not  recorded,  showed  a  much  longer  interval 
between  the  periods,  extending  in  some  cases  to  twenty  days.  It  woold 
thus  appear  that  there  is  tiie  greatest  diversity  in  the  time  intervening 
between  the  periods  of  egg-laying,  and  that  the  number  of  egg-maanen 
formed  by  one  individual  &  by  no  means  constant.  It  is  natunu  to  sap- 
pose  that  there  will  be  great  difference  in  individual  prolificacy,  and  we 
are  also  of  the  opinion  that  there  is  great  difference  in  this  reqpect  in 
different  generations — those  that  hatch  in  the  permanent  region  bein^ 
more  prolific  than  those  which  hatch  in  the  temporary  region.  This 
opinion  is  not  only  warranted  by  the  general  experience  of  farmers*  but 
also  by  experiment.  As  compared  wlSi  those  of  1870,  the  autumn  flights 
of  1877  were  for  the  most  part  intestate,  and  it  was  very  generally 
noticed  that  they  laid  no  eggs.  There  is,  as  we  have  seen  in  the  preced- 
ing chapter,  the  best  of  reasons  for  believing  that  these  flights  were  not 
froui  the  permanent  region,  but  consisted  mainly  of  insects  that  had 
bred  in  the  temporan^  region. 

It  is  well  known  that  the  reproductive  organs  are  easily  affected  by 

*  Soe  Koppen,  p.  36. 
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«Dy  sadden  change  of  olunatio  condition  which  aninuilg  ma^y  be  fiiil)|eoted 
tO|  and  that  stmLity  is  one  of  the  most  frequent  consequences  at  such 
cbianee.  It  was  upon  this  general  rule  that  the  late  B,  D.  Walsh,  knowing 
nothing  of  the  return  migration,  base^l  the  theory  that  the  Bocky  Mount- 
aui  locust  could  never  tlmve  in  the  temporaiy  regioiu  but  would  become 
mtestate  and  perish  there.  In  187G  we  had  measurable  success  in  getting 
spretui  to  lay  eggs  in  confinement.  In  1877,  though  we  made  £u*  more 
strenuous  efforts  with  the  insects  that  hatched  in  Texas  and  Kansas,  yet 
we  signally  &ilecL  Of  many  thoiisands  which  we  hatched  in  Saint  Louis 
and  endeavored  to  rear  under  the  most  favorable  circumstances  in  vivaria 
containing  growing  grain,  most  of  them  died  in  from  three  to  eight  days 
from  hatdung.  We  succeeded  in  bringinfi^  a  few  through  the  third  and 
two  through  the  fourth  molt.  At  Garbontmle,  HI.,  from  Minnesota  eggs, 
Mr.  Thomas  had  better  luck^  and  reared  several  to  the  winged  condition* 
We  i*epeatedly  dispatched  hving  specimens  both  of  the  pupsd  and  the 
matui'e  insects  from  Texas,  Kansas,  and  Iowa,  to  our  office-derk,  Mr. 
Th.  Pergande,  Saint  Louis,  but  with  no  more  favorable  results,  as  he 
entirely  miled  to  obtain  eggs,  and  the  females,  when  dead,  were  found, 
upon  examination,  to  cousin  none.  This  want  of  fecundity,  though 
not  universal,  was  quite  general  with  the  insects  of  1877,  and  is  in  keep- 
ing  with  the  general  experience  as  to  the  sickly  and  degenerate  nature 
of  the  brood. 

It  is  quite  manifest,  therefore,  that  in  answering  the  question  we  have 
just  asked  we  can  do  so  only  in  a  general  and  qualified  manner.  The 
number  of  eggs  produced  b^  a  well-developed  locust  will  range  from  100 
to  150,  if  we  consider  species  gen^nally.  We  have  counted  171  in  one 
mass  of  Caloptenus  differentiaUs ;  from  120  to  130  in  those  of  (Edipoda 
phatueoopteroy  and  about  120  in  that  of  Aoridmn  Aimricanum.  The  great 
probabUity  is  that  the  eggs  of  such  species  are  all  laid  at  once.  In  spe- 
cies like  ^retusj  which  rarely  lay  more  than  30  eggs  in  one  mass,  it  were 
natural  to  infer  that  different  layings  take  place,  even  did  the  fSaots  at 
hand  not  prove  such  to  be  the  case.  In  1870  the  insects  were  pushing 
continuously  southward  from  the  middle  of  August  tiU  the  end  of  October, 
and  during  most  of  this  time  they  were  hiying  eggs.  In  fact,  throughout 
the  couut^  invadecL  from  Minnesota  to  Soutia  Texas,  they  continued 
la(ying  till  frost,  and  we  know  from  examinations  that  many  of  them 
perished  before  all  the  ova  had  been  disposed  of.  Stragglers  were  even 
noticed  in  Texas  as  late  as  December. 

To  sum  up  the  inquiiy,  we  would  give  it  afi  our  beUef  that  the  laying 
season  nonnally  extends  from  six  to  eight  weeks ;  that  it  may  be  short- 
ened or  lengthened  by  conditions  of  weather  and  dimate;  that  fecundity 
is  materially  affected  by  the  same  conditions;  that  the  average  numb^ 
of  egg-masses  formed  is  three;  and  that  the  average  interval  between 
the  i>eriod8  of  laying  by  the  same  female  is  two  weeks. 

THE  HATCHING  PE0C£8S, 

' '  Carefully  examined,  the  egg-shell  is  found  to  consist  of  two  layers.  The 
outer  hiycr,  which  is  thin,  semi-opaque,  and  gives  the  pale,  cream  yellow 
color,  is  seen  by  aidofahign  ma^:nifying  power  to  be  densely,  minutely,  and 
shaUowly  pitted  i  or,  to  use  still  more  exact  language,  the  whole  sipiaee 
is  netted  with  minute  and  more  or  less  irregular,  hexagonal  ridges  (PI. 
I,  Fig.  4,  a,  h).  It  is  a  mere  covering  of  excreted  matter,  similar  in  nature 
to  the  mucous  or  sebific  fluid  already  described,  which  binds  the  eggs  to- 
gether. The  inner  layer  (or  eharkm)  is  thicker,  of  a  deeper  vellow,  and 
pei£aotIy  smootlv    It  is  aliso  translucmti  so  that,  as  the  hatwrng  period 
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approadies,  the  form  and  members  of  the  embryon  may  be  distinctly 
discerned  throngh  it.  The  outer  covering  is  easily  ruptured,  and  is  ren- 
dered all  the  more'  fragile  by  freezing ;  but  the  inner  covering  is  so  tough 
that  a  very  strong  pressure  betwewi  one's  thumb  and  finger  is  requii^ 
to  burst  it.  How,  then,  will  the  embryon,  which  fills  it  so  compactly 
that  there  is  scarcely  room  for  motion,  succeed  in  escaping  from  suci  a 
prison  t  The  rigid  shell  of  the  bird's  egg  is  easily  cracked  by  the  beak  of 
its  tenant;  the  hatching  caterpillar,  curled  within  its  egg-shell,  has  room 
enough  to  move  its  jaws  and  eat  its  way  out ;  the  eg^-coverings  of  many 
insects  are  so  delicate  and  fi*ail  that  the  mere  swelfing  of  the  embryon 
afibrds  means  of  escape;  those  of  others  are  so  constructed  that  a  door 
flies  open,  or  a  lid  lilts  by  a  spring,  whenever  pressure  is  brought  to 
bear;  in  some  two  halves  open,  as  in  the  shell  of  a  muscle;  whilst  in  a 
host  of  others  the  embryon  is  ftimished  with  a  special  structure  allied 
the  egg-burster,  the  office  of  which  is  to  cut  or  rupture  the  shell,  and 
thus  aftbrd  means  of  escape.  But  our  young  locust  is  deprived  of  all 
such  contrivances,  and  must  have  another  mode  of  exit  from  its  tough 
and  subelastic  prison.  Nature  accomplishes  the  same  end  in  many  dif- 
ferent ways.  She  is  rich  in  contrivances.  The  same  warmth  and  moist- 
ure which  promote  the  development  of  the  living  embryon  also  weaken 
the  inanimate  shell,  by  a  process  analogous  to  decomposition,  and  by  a 
general  expansion  consequent  upoii  the  swelling  of  the  embryon  within. 
Thus,  the  eggs  when  about  to  hatch  are  much  more  plump  and  some- 
what larger  and  more  transparent  than  they  were  when  laid.  At  last, 
by  the  muscular  eftbrts  of  ttie  nascent  locust,  and  the  swelling  of  its 
several  parts,  especially  about  the  head  and  mouth,  the  shell  gives  way, 
generally  splitting  along  the  anterior  ventral  part.  The  whole  process 
may,  in  fact,  be  likaied  to  the  germination  of  a  hard-covered  seed,  when 
planted  in  moist  ground,  and,  precisely  as  in  this  latter  case,  there 
is  in  some  loose  soils  a  certain  heaving  of  the  ground  from  the  united 
swelling  of  the  locust  eggs.  All  the  eggs  in  a  given  mass  burst  very 
nearly  at  one  and  the  same  time,  and  in  that  event  the  lowermost  indi* 
viduals  await  the  escape  of  those  in  front  of  them,  which  first  push  their 
way  out  through  the  neck  of  the  burrow  (Fig.  4,  d)  provided  by  the 
parent 

"They  aU  escape,  one  after  the  other,  through  one  small  hole,  which 
in  the  field  is  sc^cdy  noticeable.  Such  is  the  usual  mode  of  hatching; 
but  when  the  young  fit)m  the  lower  eggs  hatch  first,  or  when  the  upper 
eggs  perish  and  leave  the  lower  ones  sound — as  is  not  unfrequentiy  the 
case — ^the  exit  is  nevertheless  easily  made  along  the  channel  already 
described  (PL  I,  Fig.  5,  c).^ 

When  once  the  shell  is  ruptured  the  nascent  larva  soon  succeeds,  by 
a  series  of  undulating  movements,  in  working  free  therefrom  and  making 
its  way  to  the  light  in  the  manner  just  described.  Once  on  the  surfiEice 
of  the  ground  it  rests  for  a  few  minutes,  generally  lying  on  the  side- 
Its  members  are  still  limp  and  directed  backward,  and  it  is  yet  enveloped 
in  a  very  delicate  film  or  pellicle,  wliich  must  be  cast  off  before  the  little 
creature  can  move  with  alacrity. 

By  continuance  of  similar  contractiug  and  expanding  movements  which 
freed  the  animal  fix)m  the  earth,  this  film  in  a  very  short  time  splits 
along  the  middle  of  the  back  near  the  head  (strictly  the  prothorax),  and 
is  then  worked  off  behind,  and  finally  kicke<l  from  the  hind  feet  in 
a  littie  white  crumpled  pellet,  that  has  jhstiy  been  likened  by  some  of 
our  correspondents  to  a  duninutive  mushroom.  These  littie  iKdlets  in- 
variably lie  close  around  the  hole  in  the  ground  from  which  the  young 
locusts  issued.    The  i)ellicle  begins  to  split,  under  ordinary  conditions 
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of  warmth,  within  a  minnte  from  the  time  the  locust  is  fairly  out  of  the 
gromid,  and  is  shed  in  fix)m  one  to  Ave  minutes,  accordin|^  to  circom- 
stances.  Pale  and  colorless  when  first  freed  from  this  peUicle,  the  frill- 
bom  locnst  is  neverthdess  at  once  capable  of  considerable  activity,  and 
in  the  course  of  an  hour  assumes  its  natural  dark  gray  coloring.  Mr. 
Packard  observed  (Eeport  to  Dr.  Hayden,  1877,  p.  G3^)  that  specimens 
which  hatched  at  11  a.  m.  began  to  turn  dark  at  3  p.  m.,  thus  showing 
that  the  time  may  vary;  but  numerous  close  observauons  which  we 
have  made  on  single  individuals  show  that  an  hour  seldom  passes  after 
the  amnion  is  thrown  off  before  the  gray  color  is  acquired. 

^^  From  this  account  of  the  hatcMng  process,  we  can  readily  under- 
stand why  the  female  in  ovipositing  prafers  compa/cst  or  hard  soil  to  that 
which  is  loose.  The  harder  and  less  yielding  the  walls  of  the  burrow, 
the  easier  will  the  young  locust  OTOwd  its  way  out. 

"Though  the  covering  which  envelops  the  littie  animal  when  first  it 
issues  fix)m  the  egg  is  quite  delicate,  it  nevertheless,  in  the  struggles  of 
birth,  undoubtedly  affords  much  protection,  and  it  is  an  interesting  fact 
that  while,  as  we  have  just  seen,  it  is  shed  within  a  few  minutes  of  the 
time  when  the  animal  reaches  the  fi^ee  air.  it  is  seldom  shed  if,  from  one 
cauise  or  other,  there  is  failure  to  escape  m>m  the  soil,  even  though  the 
young  locust  may  be  struggling  for  days  to  efB&ct  an  escape. 

"  While  yet  enveloped  in  this  pellicle,  the  animal  possesses  great  forcing 
and  pushing  power,  and  if  the  soil  be  not  too  compact,  will  fr^uentiy 
force  a  direct  passage  through  the  same  to  the  surface,  as  indicated  at  the 
dotted  lines,  PL  L  Fig.  6,  e.  But  if  the  soil  is  at  all  compressed  it  can 
make  littie  or  no  headway,  except  through  the  appropriate  channel  (^. 
While  crowding  its  way  out  the  antennsB  and  four  front  legs  are  held  in 
much  the  same  position  as  within  the  egg,  the  hind  legs  b^g  generally 
stretched.  But  the  members  bend  in  every  conceivable  way,  and  where 
several  are  endeavoring  to  work  through  any  particular  passage,  the 
amount  of  squeezing  and  crowding  they  will  endure  is  something  re- 
markable. Yet  if  by  chance  the  protecting  pellicle  is  worked  off  befpre 
issuing  from  the  ground,  the  animal  loses  all  power  of  farther  forcmg 
its  way  out.  The  instinctive  tendency  to  push  upwai-d  is.«lso  remark- 
able. In  glass  tubes,  in  which  I  have  had  the  eggs  hatching  m  order 
to  watch  tiie  young,  these  last  would  always  turn  their  heads  and  push 
toward  the  bottom  whenever  the  tubes  were  turned  mouth  downward; 
while  in  tin  boxes,  where  the  eggs  were  placed  at  different  depths  in 
the  ground,  the  young  never  descended,  even  when  they  were  unable 
to  ascend  on  account  of  the  compactness  of  the  soil  above.* 

WHERE  AND   UNDEE  WHAT   CONDITIONS  OF   SOIL  THE  YOUNG  HATCH 

MOST  PEEELY. 

As  may  be  gathered  from  a  series  of  experiments  recorded  in  Chapter 
XTTT,  the  eggs  will  hatch  under  the  most  varied  conditions.  As  a  rule, 
the  soils  and  locations  preferred  by  the  female  in  ovipositing  will  be 
those  in  which  the  young  will  most  freely  hatch,  viz.,  compact  and  sandy 
or  gravelly  knoUs  and  hillsides  with  a  south  or  southeast  exposure. 

^e  experience  of  1877  shows  also  that  hatching  takes  place  very  freely 
in  late-mown  meadows  or  prairies  or  grazed  pastures,  where  the  exposure 
of  the  ground  permits  ready  oviposition  and  the  warmth  of  the  sun.  In 
dry.  well-drained,  and  compact  soils  of  a  light  nature  the  eggs  are  much 
better  preserved  than  in  heavy  clays  and  loams,  where  they  are  more 
subject  to  mold  and  rot.  The  experience  of  1877  is  rather  misleading  on 
this  point,  and  indicates  the  necessity  of  generalizing,  not  from  the  expe- 
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tienc^  of  one,  but  of  matiy  years.  Tbe  tnseots  were  most  btimeroiis,  and 
seemed  to  hatch  most  minieton^  in  the  low  lands  and  in  sheltered 
situations  along  riTer-conrses.  Tm  ftkots  are  that  in  sach  sitoationfi 
those  which  did  hatoh  stirvived  in  larger  propohions  than  did  those 
which  hatched  in  more  exposed  places^  becsEose  the  former  were  betti^r 
protected  £rom  the  cold  nuns  and  storms  of  spring. 

Here,  again,  we  cannot  take  the  experience  of  any  one  year  as  a  guide, 
but  ^a  me  necessity  of  generalising  from  i^  past  experience.  In  much 
of  the  locust  lu^ea  there  prevailed  such  late  wimn  weather  in  the  autonin 
Of  L876  that  considerable  numbero  of  the  young  hatched  prematurelv; 
and  such  is  very  generally  the  case^  We  had  also  some  unseasonably 
warm  weather  in  January  and  Februray,  1877,  during  which  large  num- 
bers hatched.  These  all  subsequently  perished.  During  the  latter  iMUt 
of  March  and  earlv  in  April  the  hatchhig  was  general,  but  there  followed 
a  period  of  cold,  rainy  weather,  which  checked  the  hatdiing  and  destroyed 
a  large  number  of  the  insects  tnat  had  hatched.  Usby  and  June  were  ohar- 
actemed  by  abundant  rains  and  storms,  alternating  with  warm,  sunny 
weather,  causing  the  hatching  to  be  irregular  and  In  some  oases  qnite 
retardeo.  It  would  not  be  inoorrect,  therefore,  to  say  tiiat  in  one  and 
tht  same  neighborhood  the  hatching  commenced  on  the  Ist  of  Frtmi- 
ary,  and  did  not  cease  till  the  end  of  June,  thus  covering  a  period  of  fire 
months.  Yet  this  is  exceptional,  and  it  has  been  much  more  regtilar 
and  the  period  more  restricted  in  previous  years. 

Hose  eggs  which  are  laid  earliest  the  pteviotis  year  will  also  hatch  ea^ 
liest;  and  ^ce  the  egg  laying  covers  an  average  period  of  six  or  eight 
weeks  in  the  same  tocali^^  and  lasts  generally  till  frost,  it  follows  that 
the  eggs  pass  the  printer  in  every  state  of  development-HS<Mne  with  the 
fluids  clear  and  limpid,  others  with  the  embryo  folly  formed  and  ready  at 
at  the  first  approach  of  spring  to  hatch.  This  we  found  also  to  be 
actually  the  cane,  for  many  hundreds  of  egg  masses  examined  during 
the  winter  of  1876-^77,  ftt>m  divers  parts  of  the  Infested  region,  showed 
every  state  of  devehipment. 

Lu  the  same  locality  hatching  will  take  plaoe-^-o^r^erit  paHbie^-*--flrst  on 
light  dry  soils  and  on  south  and  southeast  exposures;  latest  on  tow, 
moist,  and  shaded  or  tenacious  ground. 

We  8ei*5  therefore,  that  the  hatching  will  not  alone  vary  according  to 
temperutiire  and  the  eariiness  or  latene^  of  the  spring,  but  that  it  is 
quite  variable  under  the  same  conditions.  In  every  instance  there  will 
be  a  few  hatching  when  the  first  hatched  in  the  same  locality  are  getting 
win^s;  and  we  give  it  as  a  general  rule  that  the  bulk  of  the  eggs  hatch 
out  in  the  different  latitudes  about  as  follows: 

In  Texas,  from  the  middle  to  the  last  of  March. 

In  the  southern  portions  of  Missouri  and  Kansas,  about  the  second 
week  in  April, 

In  the  uorthem  parts  of  Missouri  and  Kansas  and  the  southern  sec- 
tions of  Iowa  and  Nebraska,  the  latter  part  of  April  and  first  of  May. 

In  Minnesota  and  Dakota  the  usual  time  for  hatching  nuiges  from 
early  in  May  in  the  sottthem  portions  to  the  thiixl  week  in  the  northern 
extremity. 

In  Montana  and  Manitoba,  from  the  middle  of  May  to  the  first  of 
June. 

In  short  the  bulk  of  the  insects  hatch  in  ordinwy  seasons  about  the 
middle  of  March  in  latitude  35^,  and  continue  to  hatch  most  numuxrosly 
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about  four  days  later  with  each  degree  of  latitado  north,  until  along  the 
forty-ninth  parallel  the  same  scenes  are  repeated  that  occurred  in  South- 
ern Texas  seven  or  eight  weeks  before. 

From  a  number  of  experiments  which  wo  have  matle  on  tlie  eggs,  we 
conclude  that,  with  a  constant  temperature  of  85^  F*,  with  favorable 
conditions  of  soil,  the  eggs  will  hatch  in  from  four  to  five  weeks  after 
they  are  laid,  and  in  a  temperature  of  75^  F.  in  about  six  weeks.  Mr. 
Biley  has  had  the  eggs  of  CtUoptenm  atlanis  (laid  in  July)  hatched  iu 
from  three  to  four  w^s :  those  of  Trtigocephala  viridi/asoiaUi  (laid  in 
Jane)  in  three  weeks;  and  those  of  AoridtMm  Amerirwium  (laid  in  July) 
in  rather  more  than  a  month. 

HABITS  OP  THE  YOUNO  OB  UNFLEDOBD  LOCUSTS  IN  THK  TE:ytPORAIiT 

RBOION. 

"The  habits  of  the  young  insects  as  they  occur  iii  the  temporary 
t«gion«  and  particularly  in  the  country  sonth  of  the  forty-fourth  parallel  and 
east  or  the  one  hundredth  meridiao.  are  as  follows:  Although  possessed 
of  remarkably  active  powers  from  tne  moment  they  leave  the  egg^  yet  so 
kmg  as  provision  suffices  for  than  on  tJieir  hatching-grounds  l£e  young 
remain  idmost  stationary  and  create  but  littie  apprehension.  As  soon, 
lu»wever,  as  the  supply  of  food  in  these  situations  is  exhausted,  they 
oommence  to  migrate,  frequently  in  a  body  a  mile  wide,  clevouring^as 
they  advance,  all  the  pass,  grain,  and  gfurden-tmck  in  their  path«  The 
migrating  propensity  is  not  developed  until  after  the  first  molt,  and  often 
not  tUl  after  the  second  or  third.  Up  to  that  time  they  are  content  to 
huddle  in  warm  plaoes,  and  live  for  the  most  part  on  weeds,  and  espe- 
cially on  the  common  Dog^fennel  or  May-w^  (Maruta)^  where  it  is 
presents 

"The  young  locusts  disph^y  gregarious  instincts  from  the  start,  and 
eongre^te  in  immense  numbers  in  warm  and  sunny  places.  They  thus 
often  bmcken  the  sides  of  houses  or  the  sides  of  hills.  Tliey  remain  thus 
huddled  together  during  cold,  damp  weather.  When  not  traveling,  and 
when  food  is  abundant,  or  during  bad,  rainy  weather,  they  are  fond  of 
congregating  on  fences,  buildings,  trees,  or  anything  removed  from  the 
moist  ground.  They  also  prefer  to  get  into  such  positions  to  undergo 
their  dBierent  molts.  In  fields  they  collect  at  night  or  during  cold,  damp 
weather,  under  any  nibblsh  that  may  be  at  hand,  and  may  be  enticed 
tmder  straw,  hay.  Sic,  scattered  on  the  ground.  Old  prairie-grass  affords 
good  shelter,  ana  where  a  wheat-field  is  surrounded  with  unbumed  prai- 
ries they  will  gather  for  shelter  along  the  borders  of  this  iast.'^ 

It  is  more  particularly  while  they  are  yet  small,  or  in  the  first,  second, 
and  third  stages,  that  the  young  locusts  hide  at  night,  and,  during  unfa- 
vorable weather^  at  day  also.  In  windy  weather  they  are  fond  of  gath- 
ering and  secretmg  mider  any  shelter,  or  in  crevices  and  inequalities  of 
the  soil  At  such  times  formers  too  often  conclude  that  the  pests  have 
poished  and  vanished}  but  a  few  hours  of  pleasant,  sunny  weather  will 
bring  the  insects  to  sight  again  and  dispel  the  delusion.  When  very 
vigorous  and  numerous  they  gradually  move  across  a  field  of  smaD  grain 
and  cut  it  off  clean  to  the  ground  as  they  go.  appearing  to  constantly 
fi«d.  But  when  diseased  or  sickly,  as  in  1877,  tiiey  ^ther  in  bare  and 
Bimny  spots  and  huddle  and  bask  without  feeding.  The  very  cold,  wet 
weather  that  is  prejudicial  to  them  is  beneficial  to  the  grain,  and  under 
such  circumstances  it  generally  grows  so  rank  and  rapidly  that  they 
make  httle  impression  upon  it. 
It  is  when  th^  are  abundant  and  vigorous  enough  to  bare  the  gzotmd 

Digitized  by  VjUOQIC 


280         REPORT  OP  THE  COMMlSSIONfiB  OP  AGRICULTURE, 

of  vegetation^  and  this  principally  after  they  are  haIf-gro\m,  that  the 
habit  of  migiating  in  large  bodies  is  developed.  In  1877  scarcely  any 
disposition  to  migrate  was  shown,  and  this  was  in  strong  contrast  witb 
what  occorred  in  1875.  In  a  year  like  this  last,  when  they  are  vigorous 
and  abundant,  their  power  for  injuiy  increases  with  their  growth.  ^^At 
first  devouring  the  vegetation  in  particular  fields  and  patches  in  the 
vicinity  of  their  birthplaces,  they  gradually  widen  the  area  of  their  de- 
vastation, until  at  lasti  if  very  numerous,  they  devout  every  green  thing 
over  extensive  districts.  Whenever  they  have  thus  devastate  a  country 
they  are  forced  to  feed  upon  one  another,  and  perish  in  immense  numbers 
from  debility  and  starvation.  Whenever  timber  is  accessible  they  collect 
in  it,  and  after  cleaning  out  the  underbrush,  feed  ni>on  the  dead  leaves 
and  bark.  A  few  succeed  in  climbing  up  into  the  rougher-barked  trees, 
where  they  feed  upon  the  foliage,  and  it  is  amusing  to  see  with  what 
avidity  the  famished  individuals  below  scramble  for  any  fallen  leaf  that 
the  more  fortunate  mounted  ones  may  chance  to  sever.  This  increase  in 
destructiveness  continues  until  the  bulk  of  the  locusts  have  undergone 
their  larval  molts  and  attained  the  pupa  state.  The  pupa,  being  brighter 
colored,  with  more  orange  than  the  larva,  the  insects  now  look^  as  they 
congregate,  like  swarms  of  bees.  From  this  time  on  they  oegin  to 
decrease  in  numbers,  though  retaining  tiieir  ravenous  prox)ensities. 
Th^  die  rapidly  from  disease  and  from  the  attacks  of  natural  enemies, 
while  a  large  number  fall  a  prey,  while  in  the  hdpless  condition  of  molt- 
ing, to  the  cannibalistio  proclivities  of  their  own  kind.  Those  that 
acquire  wings  rise  in  the  air  during  the  warmer  parts  of  the  day,  and 
wend  their  way  as  far  as  the  wind  mU  permit  toward  their  native  home 
in  the  Northwest.  They  mostiy  cany  with  them  the  germs  of  disease  or 
are  parasitized,  and  wherever  they  settie  do  comparatively  little  damage." 

DIRECTIONS  m  WHICH  THE  YOUNG  LOCUSTS  TRAVEL. 

The  young  insects  when  migrating  move,  as  a  role,  during  the  warmer 
hours  of  the  day  only,  feeding,  if  hungry,  by  the  way,  but  generally 
marching  in  a  given  direction  until  toward  evening.  They  travel  in 
schools  or  armies,  to  no  particular  or  constant  point  of  the  compass, 
but  purely  in  search  of  food — ^the  same  school  one  day  often  pursuing  a 
different  course  from  that  pursued  the  day  previous.  On  this  point  tiie 
experience  of  1875  as  well  as  of  1877  is  conclusive,  though  the  bulk  of 
the  testimony  as  to  their  actions,  when  hatching  out  in  the  more  northern 
States,  is  to  the  effect  that  the  prevailing  direction  taken  is  south  or 
southeast,  while  in  Southern  Texas  it  is  just  opposite,  or  north.  A  per- 
son traveling  along  a  road  may  often  see  one  army  marching  in  one 
direction  to  tiie  left  and  another  in  the  opposite  direction  to  the  right, 
and  we  have  repeatedly  had  such  an  experience. 

If,  from  any  reason  whatsover,  the  vanguard  of  a  column  changes  its 
coui^  the  changed  direction  is  in  some  way  communicated  in  wave-like 
form  to  those  in  the  rear.  Usually,  the  fix)nt  of  a  column  is  not  easily 
diverted,  however,  but  will  pass  through  such  obstacles  as  open  fences 
rather  than  change  course.  Sometimes  two  schools  going  in  different 
directions  wiU  cross  each  other,  the  individuals  of  either  keeping  to  their 
particular  course  and  presenting  a  singular  spectacle  as  they  hop  past 
one  another. 

It  is  recorded  in  Europe  that  few  things,  not  even  water,  stop  the 
annies  of  the  young  locusts  when  on  the  march,  and  Donginj^^k  relates 
having  seen  them  swim  over  the  Dnjeatr  for  a  stretch  of  H  German 
miles,  and  in  layers  7  or  8  inches  thick.*    We  have  had  similar  experi- 

•  KOppen  loc,  ciUf  p.  43. 
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ence  with  our  own  species.  In  1876,  near  Lane,  E[ans.,  they  crossed  the 
Pottowatomie  Greek,  which  is  about  four  rods  wide,  by  millions ;  while 
the  Big  and  Little  Blues^  tributaries  of  the  Missouri,  near  Independence, 
the  one  about  100  feet  wide  at  its  mouth,  and  the  other  not  so  wide,  were 
crossed  at  numerous  places  by  the  moving  armies,  which  would  march 
down  to  the  water's  edge  and  commence  jumping  in,  one  upon  another, 
till  they  would  pontoon  ihe  stream,  so  as  to  effect  a  crossing.  Two  of 
these  mighty  armies  also  met,  one  moving  east  and.  the  other  west,  on 
the  river-blufi^  in  the  same  locality,  and  each  turning  their  course  north 
and  down  the  bluff,  and  coming  to  a  perpendicular  l^ge  of  rock  25  or  30 
feet  high,  passed  over  in  a  sheet  apparently  6  or  7  inches  thick^  and 
causing  a  roaring  noise  similar  to  a  cataract  of  water.-  (Eiley's  Eighth 
Eeport,  p.  118.) 

The  experience  of  correspondents  as  to  the  movements  of  the  young 
is  yety  conflicting,  as  it  naturally  would  be  fix)m  what  we  have  already 
said.  One  man  will  notice  the  insects  moving  with  the  wind,  and  con- 
clude that  it  is  the  rule  for  them  to  do  so;  another,  against  the  wind, 
and  draw  an  opposite  conclusion. 

BATE  AT  WHICH  THE  YOUNG  TRAVEL. 

"When  about  half-grown  they  seldom  move  at  a  greater  rate  than 
three  yards  a  minute,  even  when  at  their  greatest  speed  over  a  tolerably 
smootli  and  level  road,  and  not  halting  to  feed.  They  walk  three-fourths 
this  distance  and  hop  the  rest.  Two  consecutive  hops  are  seldom  taken, 
and  any  individual  one  may  be  run  down  and  fatigued  by  obliging  it  to 
hop  ten  or  twelve  times  without  a  resf 

According  to  Sydow,  the  young  of  the  European  migratoria  travel, 
when  at  their  most  rapid  gait,  a  Glerman  mile  in  four  hours.  Even  taking 
the  shortest  German  mile,  or  nearly  four  English  miles,  we  very  much 
doubt  the  accuracy  of  tiiis  statement,  for  though  the  migratoria  is  a 
larger  species  than  sprettiSy  we  cannot  bdieve  that  it  travels  nearly  ten 
times  as  fast,  and  we  have  again  and  again  timed  our  own  species. 

THEY  REACH,  IN  THE   TEMPOEABY  REGION,  BUT  A  PEW  MILES  EAST 
OP  WHERE  THEY  HATCH. 

"At  the  rate  at  which  they  travel,  as  just  described,  they  could  not 
extend  many  miles,  even  if  they  continued  to  travel  in  one  direction  from 
the  time  of  hatchmg  until  maturity.  They  travel^  on  an  average,  not 
more  than  6  hours  per  day  j  and  their  unfledged  existence  terminates  in 
from  6  to  8,  say  7  weeks.  It  is  very  easy  to  calculate  from  these  facta 
that  if  they  continued  in  one  direction  from  the  time  they  hatch  until 
they  acquire  wings,  they  could  not  extend  30  miles.  In  reality,  however, 
they  do  not  travel  every  day ;  and  where  food  is  abundant  they  scarcely 
travel  at  all.'' 

Moreover,  as  we  have  just  shown,  the  migratory  propensity  is  seldom 
manifested  during  the  first  or  second  larval  stages,  and  it  is,  in  fact, 
largely  dependent  on  conditions  of  health  and  vigor  of  the  insects  ana 
on  the  amount  of  food  supply.  We  have  learned  of  no  cases  where  the 
young  have  extended,  during  growth,  ten  miles  east  of  the  hatching 
limit. 

As  experience  abundantiy  proves,  the  insects,  when  they  get  wings  in  the 
Temporary  region,  especially  in  early  summer,  instinctively  fly  to  the 
north  or  northwest,  and  do  not  extend  to  do  damage  farther  east  Those, 
also,  which  acquire  wings  later  in  the  summer  in  more  northerly  regions, 
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and  which  fly  more  to  the  soatb,  never  extend  aay  great  distance  east  of 
where  they  hatch ;  those  developing  on  the  east^n  confines  of  the  speoies' 
range  (see  map)  passing  southwestwardly^  and  those  bom  toward  the 
mountains  southeastwardly.  In  1875,  a  few  stragglet«  were  oorriod  as 
ftu*  as  the  center  of  Missouri,  by  being  swept  into  the  Missouri  Biver, 
and  driftiDg  on  logs  and  cliips  during  the  annual  rise  in  July.  Bnt 
whenever  scattering  individucds  are  carried  in  this  or  any  other  way 
beyond  the  eastern  limits  we  have  laid  down,  they  soon  perish.  Mo^ 
of  them  are  diseased  or  disabled,  and  if  they  lay  eggs,  these  hBitek  in  the 
autumn  and  perish  at  the  approach  of  winter. 


REMEDIES  AND  DEVICES  FOR  DESTRUCTION. 

In  this  chapter  we  shall  treat  of  the  available  means  to  be  employed 
either  for  the  destruction  of  the  Rocky  Mountain  locust  in  one  state  or 
another  or  for  preventing  \ts  injuries.  The  instructions  of  the  former 
character  will  apply  more  especially  to  what  we  have  termed  the  Tem- 
porary region,  or  that  more  fertile  country  subject  to  occasional  visita- 
tion, but  in  which  the  insect  is  not  indigenous ;  the  suggestions  of  the 
latter,  to  what  we  have  called  the  Permanent  region. 

During  the  summer  of  187t,  we  received  a  number  of  plaos  and  sug- 
gestions for  the  destruction  of  the  locust;  some  of  them  direct^  others 
uirough  the  Department  of  the  Interior.  Many  of  these  were  sent  by 
persons  having  no  experience  whatever  v;1th  the  insect,  and  were  purely 
theoretical  or  visionary  j  while  others  were  intended  to  gratuitously  ad- 
vertise some  pet  patent  nostnun.  We  have  taken  notice  of  those  only 
which  gave  some  promise  of  possible  usefulness.  Of  the  machines  and 
devices  for  destruction  submitted  to  us,  we  have  endeavored,  as  far  as 
time  would  permit,  to  personally  examine  and  test  in  the  field  aU  such 
as  appeai*ed  worthy  of  trial  r  and,  where  personal  attention  could  not  be 
given,  to  have  such  test  made  by  competent  parties.  We  shall  illustrate 
or  describe  aU  which  came  under  our  notice  that  are  in  any  way  worthy 
of  consideration. 

The  means  to  be  employed  for  the  destruction  of  this  i)est  very  natu- 
rally &11  into  five  divisions :  1.  Encouragement  of  natural  agencies.  2. 
Destruction  of  the  eggs.  3.  Destruction  ot  the  younger  unfledged  insects. 
4.  Destruction  of  the  mature  or  winged  insects.    6.  Inventive  measures. 

KNCOUBAGEaiENT  OF  NAXUBAL  AOBNOrBS. 

While  little  practically  can  be  done  by  man  to  further  the  multipU- 
cation  of  the  more  minute  enemies  of  the  locust,  much  may  be  done  to 
protect  and  to  promote  the  multiplication  of  the  larger  animals,  espe- 
cially the  birds.  These  should  be  protected  by  most  strkigent  laws,  firmly 
carried  out,  restraining  the  wanton  destruction  too  often  indiUgeu  in  by 
sportsmen  and  others.  Some  of  the  States  interested  in  tiiis  question 
have  of  late  years  passed  good  laws  for  the  protection  of  these  feathered 
firiends,  but  the  laws  are,  unfortunately,  too  often  a  dead  letter  for  want 
of  enforcement.  One  of  the  most  effectual  and  successftil  ways  of  pro- 
tecting and  encouraging  many  of  the  smaller  birds  is  to  ofler  a  re^nu^d 
for  hawks.  This  has  been  done  with  very  beneficial  results  in  Colorado, 
and  other  States  would  do  well  to  follow  her  example. 
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DXSTBTTOnOK  OF  THB  SGHGK9. 

The  deatractiou  of  the  eggs  has  beeti  followed,  in  the  older  countiies 
of  ijm  Bast,  since  Pliny's  time,  and  has  kmg  been  recognized  in  Europe 
and  Asia  as  one  of  the  most  emcacioos  means  of  averting  locust  ii\jury. 
These  eggs  are  laid  in  masses,  just  beneath  the  surface  of  the  ground. 
Beldom  to  a  depth  of  more  than  an  inch ;  and  we  have  already  considereu 
thecharacterof  soiland  the  sites  preferred  by  the  females  in  laying  them. 
In  years  like  1874  and  187G  we  have  known  favorable  locations,  for  many 
hmidreds  of  square  miles,  so  thickly  supplied  with  these  eggs,  that  scarcely 
an  inch  of  the  soil  could  be  stirred  without  exposing  t£em.  As  a  rule, 
tiie  dead  bodies  of  the  locusts  strewn  about  the  ground  iu  autumn  are  a 
good  indication  of  the  presence  of  eggs  in  such  ground,  though  the  eggs 
may  often  be  abundant  without  this  indication.  The  means  to  be 
employed  in  destroying  locust-eggs  may  be  considered  under  the  follow- 
faig  divisions:  1.  Harrowing;  2.  Plowing  or  spading ;  3.  Irrigation;  4. 
Tramning;  5.  Collecting. 

'^  There  are  many  questions  respecting  the  manner  in  which  the  eggs 
of  this  locust  are  affected  under  oifferent  conditions,  which  are  of  intense 
practical  hiterest,  and  which  are  frequently  discussed  irith  no  definite 
result  being  arrived  at,  and  no  positive  conclusion  drawn.  Such  are,  for 
instance,  the  influence  of  temperature,  moisture,  and  dryness  upon  them : 
the  effects  of  exposing  them  to  the  air ;  of  breaking  open  the  pods }  of 
harrowing  or  plowing  them  under  at  dinerent  depths;  of  tramping  upon 
them.  Evexything,  in  short,  that  may  t^id  to  destroy  them  or  prevent 
theyoung  locusts  hatching  is  of  vital  importance.'' 

With  a  View  of  settling  some  of  these  questions,  and  In  the  hope  of 
reaching  conclusions  that  might  prove  valuable,  Mr.  Riley  carrteil  on,  at 
Samt  Louis,  during  the  winter  of  1876*-'77,  a  series  of  exi>eriment8,  some 
of  which  we  shall  report,  in  their  proper  connection,  as  they  were  origi- 
JoDy  recorded. 

By  reference  to  the  following  meteorological  table,  the  exact  tcmpera- 
toie  at  any  of  the  dates  mentione<l  may  be  ascertained : 
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1,  HARROWiNa  m  THE  AUTUMN.— To  appreciate  folly  the  effect  on 
the  eggs  of  harrowing  in  the  autonm,  it  is  necessary  to  understand  in 
what  manner  they  are  affected  by  freezing  and  thawing^  as  well  as  by 
exposure. 

Experiments  to  test  the  effects  of  alternately  freezing  and  thawing. — ^The 
eggs  in  the  following  series  of  experiments  were  obtained  early  in  No- 
vember^ at  Manhattan,  Kans.,  under  similar  conditions.  They  were 
mostly  m  a  fluid  state  at  the  time,  and  none  but  good  and  perfect  masses 
were  used.  They  were  all  carefully  placed  in  the  normal  position  at  the 
sur&ce  of  the  ground,  in  boxes  that  could  be  easily  removed  from  place 
to  place.  The  experiments  commenced  November  10, 1876,  and  ended 
in  April,  1877.  During  November  and  December  the  weather  was 
severe,  while  during  January  and  February  it  was  largely  mild  and 
genial  for  the  season*    In  March  again  there  was  much  fi^t. 

The  temperature  in  the  office,  into  which  all  the  eggs  when  not  exposed 
were  brought,  ranged  during  the  day  from  65°  to  70^  F.,  rarely  reach- 
ing to  760.  During  the  night  it  never  dropped  below  40^,  and  averaged 
alK)ut  550. 

Experiment  1. — ^Pifby  egg-masses  were  exposed  to  frost  from  November  10  to  January 
10,  aad  then  taken  indoors.  In  twenty  days  they  commenced  hatching,  and  continued 
to  do  so  for  thirty-eight  days  thereafter. 

Experiment  2.^-Fif  ty  egg-masses  exposed  at  the  same  time  to  frost.  Brought  indoors 
on  I)ecember  10.  On  December  31*  they  commenced  hatching  numerously,  and  con- 
tinued to  hatch  tin  the  10th  of  January,  1877,  when  the  remainder  were  expoNsed  a^a^ 
The  weather  being  subsequently  mild,  some  hatched  on  each  warm  day  nntU  the  26th. 
None  hatched  thereafter,  and  upon  examination,  snbsequently,  aU  were  found  to  have 
hatched. 

Esaaeriment  3. — ^Fifty  egg-masses  exposed  at  same  time.  Brought  indoors  December 
1.  Kept  there  till  the  22d  without  any  of  them  hatching.  Exposed  again  for  three 
weeks,  and  then  brought  indoors  on  the  12th  of  January.  They  commenced  hatching 
two  days  thereafter,  and  continued  till  the  39th.  Subsequent  examination  showea 
them  aU  to  have  hatched. 

Expioriment  4.--0nt  hundred  egg-pods  exposed  at  the  same  time,  but  aiternfttely 
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bronglit  indoozB  and  exposed  again  every  fourteen  days.  .  Some  commenced  hatching 
dnzing  the  second  term  indoora^  others  continued  during  the  warm  days  of  the  third 
exposure,  and  all  had  hatched  by  the  sixth  day  of  the  third  term  indoors. 

jEa:perimetU  5. — ^A  lot  of  one  hundred  egg-masses  alternately  exposed  and  brought  in- 
doors every  week.  During  the  first  four  terms  of  exposure  they  were  coutinuously 
frozen^  while  during  the  next  four  the  weather  was  frequently  mild  enough  to  permit 
hatching.  They  first  began  to  hatch  during  the  fourth  term  indoors,  and  continued 
to  hatch,  except  during  the  colder  days  when  exposed,  until  the  sevenlJi  term  indoors, 
during  which  the  last  ones  escaped. 

UacpeHment  6. — ^Many  hundred  egg-masses  kept  outdoors  the  whole  time,  first  com- 
menced hatching  March  2,  and  continued  for  thirty-eight  days  thereafter. 

Experiment  7. — ^IViany  hundred  pods  kept  indoors  till  December  15,  and  hatching  from 
November  28  up  to  that  time,  were  then  exposed,  and  continued  to  hatch  whenever 
the  weather  permitted  up  to  April  10. 

Experiment  8. — ^A  lot  of  one  hundred  pods  that  had  been  hatching  indoors  firom  No- 
vember 19  were  exposed  to  frost  January  15,  and  brought  indoors  again  January  28. 
where  they  continued  hatching  till  February  10.  Every  one  was  subsequently  found 
to  have  hatched. 

Experiment  9. — A  lot  of  one  hundred  under  same  conditions  as  in  Exx>eriment  8,  up 
to  January  28.  They  were  then  exposed  again  and  brought  indoors  February  16,  when 
they  commenced  hatching  and  continued  to  do  bo  €ill  the  27th«  All  were  found  sub- 
sequently to  have  hatched. 

Two  important  conclusions  are  deduciblo  &om  the  above  experiments. 
First:  The  eggs  are  far  less  susceptible  to  alternate  fireezing  and  thaw- 
ing than  most  of  us,  from  analogy*  have  been  inclined  to  beJieve.  Those 
who  have  paid  attention  to  the  subject  know  fall  well  that  the  large  pro- 
portion of  insects  that  hibanate  on  or  in  the  ground  are  more  iojuri- 
ously  affected  by  a  mild,  alternately  freezing  and  thawing  winter  than 
by  a  steadily  cold  and  severe  one,  and  the  idea  has  quite  genendly  pre- 
vailed that  it  was  the  same  with  regard  to  our  locust-eggs.  But,  if  so, 
then  it  is  more  owing  to  the  mechanical  action  which,  by  alternate  ex- 
pansion and  contraction  of  the  soil,  heaves  the  pods  and  exx)oses  them, 
than  to  the  eftects  of  the  varying  temperatures.  Second :  That  suspended 
development  by  frost  may  continue  with  impunity  for  varying  periods 
after  the  embryon  is  ftdly  formed  and  the  young  insect  is  on  the  verge 
of  hatching.  Many  persons,  having  in  mind  the  well-known  fact  that 
birds'  eggs  become  addled  if  incubation  ceases  before  completion,  when 
once  commenced,  would,  from  analogy,  come  to  the  same  conclusion  with 
regard  to  the  locust-eggs.  But  analogy  here  is  an  unsafe  guide.  GDhe 
eggs  of  insects  hibernate  in  all  stages  of  embryonic  development,  and 
many  of  them  with  the  larva  fully  formed  and  complete  within.  The 
advanced  development  of  the  locust  embryo,  frequently  noticed  in  the 
fall,  argues  nothing  but  very  early  hatching  as  soon  as  spring  opens. 
Their  vitality  is  unimpaired  by  frost. 

Experiments  to  test  the  effects  of  exposure  to  tlie  free  air. — ^The  eggs  in 
the  following  series  were  obtained  at  Manhattan,  Kans.,  in  November, 
and  all  under  similar  conditions : 

Esmeriment  26. — A  large  nimiber  of  egg-masses  were  thoroughly  broken  up  and  the 
single  eggs  scattered  over  the  suiiace  of  the  ground  outdoors  early  in  December.  By 
the  23d  of  February  all  had  perished,  and  most  of  them  had  collapsed  and  shriveled. 

Ea^eriment  27. — A  large  number  of  po<l8  were  partly  broken  up  and  exposed,  as  in 
Experiment  26.  On  the  10th  of  March  the  outer  eggs  were  mostly  dead  and  shrunken, 
but  a  few  of  the  protected  ones  were  yet  plump,  the  embryon  well  advanced  and  ap- 
parently sound.    Placed  in  earth  they  subsequently  hatched. 

Experiment  28.— A  lar^e  number  of  unbroken  po(lB  were  exposed  under  similar  con- 
ditions as  in  the  precedm^  experiments.  By  March  10  fully  three-fourths  of  the  eggs 
had  perished,  and  by  April  1  all  had  i)erished. 

Experiment  29.— Fifty  egg-masses  were  kept  indoors  in  an  open-mouthed  bottle  in 
perfectly  loose  and  dry  earth  from  November  C.  Fully  eight  per  cent,  of  the  eggs  had 
hatched  by  December  28,  when  hatching  ceased,  and  a  subsequent  examination  showed 
tJbie  rest  to  have  shrunken  and  x>erished. 

It  is  very  evident  fixmi  the  above  experiments  that  we  can  do  much 
moi-e  to  destroy  the  eggs  by  bringing  into  requisition  the  universally 
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utillzable  air  than  we  can  by  the  tise  of  water,  which  will  be  preaeaitbr 
considered.  The  breaking  up  of  the  mass  and  exposure  of  the  indiyia- 
aal  eggs  to  the  desiccatiiig  effidcts  of  the  atmosphere  effectuaUj  destroys 
them,  and  when  to  this  is  added  the  well-known  &ct  that,  thus  exposed, 
they  are  more  liable  to  destruction  bv  their  nnmntKis  enemies,  we  see 
at  once  the  unportance  of  this  mode  of  coping  with  the  evil. 

Harrowing  in  the  autunm,  then,  or  during  dry,  mild  weather  in  early 
winter,  will  prove  one  of  the  most  efGdotual  modes  oi  destroying  the  eggs 
and  preventing  future  ii\jury,  wherever  it  is  avidlable.  It  should  be  en- 
forced by  law,  as  we  shall  presently  suggest  in  considCTing  legislative 
action,  whenever  the  soil  in  any  region  is  luiown  to  be  abundaiitly  stocked 
with  eggs.  A  revolving  harrow  or  a  cultivator  will  do  excellent  service 
in  this  way,  not  only  in  the  field,  but  along  rocbdways  and  other  bare  and 
uncultivated  places.  The  object  should  be,  not  to  stir  deeply,  but  to 
scarify  and  pulverize  as  much  as  possible  the  soil  to  about  the  depth  of 
an  inch.  Where  the  cultivator  is  used,  it  would  be  well  to  pass  over  the 
ground  again  with  a  drag  or  a  brush  harrow  for  this  pmpose*  Some  of 
our  correspondents  have  urged,  and  with  some  reason,  that  wherever 
land  can  conveniently  be  prepaml  to  induce  the  females  to  oviposit  in 
it,  as  by  plowing  and  then  rolling  when  the  insects  are  beginning  to 
breed,  such  preparations  should  be  made«  A  subsequent  harrowing  wil) 
be  the  more  easy.  In  practice,  this  method  wiU  not  often  be  adopted, 
because  it  will  pay  only  under  exceptional  circumstances. 

We  ^ve  here  a  few  of  the  views  of  correspondents  on  the  subjeet  of 
horrowmg  expressed  during  the  past  year: 

farrowing  has  been  tried  with  sncoess,  espetoially  when  fowlB,  Bwine.  d[;c.,hftTebMB 
riT«n  ftooees  to  the  groimd.  In  one  ease,  a  pieoe  of  two  acres  was  entiraly  freed  from 
the  eggs  In  this  waj. — [Robt.  MiUiken,  Emporia,  Kans.,  September  15, 1S77. 

Harrowing  the  ground  in  the  fall  is  alwap  beneficial :  it  biings  many  of  the  eggs 
to  the  sorface,  where  they  are  picked  ap  by  birds  and  fowls  and  otherwise  destroyeC^ 
[£.  Snyder,  Atchison,  Kans.,  Jane  26, 1877. 

The  reports  of  the  results  of  this  latter  method  of  destruction  are  oonflieting,  Tary« 
ing  according  to  the  oare  expended  upon  the  work,  the  lateness  of  the  season  at  which 
it  was  done,  and  the  accuracy  with  which  the  results  were  noticed. 

In  cases  where  new  breaking  thickly  filled  with  eggs  was  passed  over  once  or  twioa 
with  a  seeder  in  Norember  or  late  in  October,  a  poraon  of  the  eggs  were  left  onde- 
stroyed,  and  these,  hatching  in  the  spring,  the  young  devoured  the  jopraln  as  fiMt  ae  it 
grew.  In  other  cases  egp  brought  to  the  surface  late  in  the  faU  retamed  their  vitality 
(the  young  were  fully  formed  m  the  eggs)  during  the  winter ;  but  afterward,  when 
they  had  been  folly  exposed  in  Febmaij  and  March  to  alternate  hoit  and  cold,  wi^- 
out  a  coTerins  of  snow,  only  a  small  fraction  of  them  could  be  hatched.  In  otiier 
cases,  where  uie  number  of  eggs  was  not  excessive,  the  proportion  of  eggs  left  uada- 
stroyed  after  fall  harrowing  was  too  small  to  cause  Tof  themselves)  any  senoua  damage 
in  the  spring.  From  all  the  inquiries  that  I  have  been  able  to  maka  durinff  the  sea- 
son, I  am  confirmed  in  the  statement  made  last  year  that  it  is  desirable  to  oring  the 
eggs  to  the  surface  at  the  earliest  possible  moment  after  there  is  any  assuranoe  that 
the  layins  season  is  over :  in  other  words,  they  should  be  exposed  to  the  sun  while 
their  conutnts  are  still  fluid. — [Mr.  Allen  Whitman,  special  assistant. 

Some  eggs  were  harrowed  up  during  mild  weather  in  winter  and  greedilv  devoured 
by  tame  ifowls.  Some  egg-masses  that  were  exposed  in  February  mostly  natohed.— 
[G.  B.  Brown,. Guilford,  Kane. 

Harrowing  the  ground  m  the  fall  is  good ;  every  egg-mass  that  is  broken  or  brought 
to  the  top  is  used  up.  Last  fall  was  an  unusually  wet  one.  and  creat  numbers  of  eggs 
were  uueartUed  by  the  rains,  and  I  wiU  venture  to  say  that  of  the  egg-masses  that 
were  so  washed  out  not  one  ever  has  or  wiU  hatoh.  Uncovering  the  egg-masses  in 
tho  fall  ia  fatal  to  them  all.— [A.  H.  Gleason,  Little  Sioux,  Iowa,  May  151,  fiJT7. 

Wo  want  to  get  the  young  to  hatch  as  soon  as  possible  in  the  spring,  and  then  go  at 
tUom  with  tho  ** 'hopper  dozer"  determinedly  and  unitedly,  and  we  can  destroy  them. 
To  that  end  I  believe  harrowing  is  to  be  recommended  for  several  reasons ;  flrsl,  many 
of  the  eg^s  are  spoiled  by  the  sun  and  weather;  secondlv,  the  birds  can  get  at  them 
better  and  devour  millions  of  them ;  and,  thirdly,  those  that  are  not  destroyed  hatch 
early  and  can  be  killed  before  the  vegetation  gets  too  rank,  as  afterward  it  is  far  mors 
difficult  to  capture  them.— [J.  I.  Salter,  Saint  Glond,  Minn.,  Jniia  7, 1877. 
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I  hATe  oaW  oa«  iiiftaA««  of  hwrowiBg  the  groimd  in  fall.  Mj  Qeareftt  Deighbor  pnt 
in  ft  piece  or  new  breaking  witb  ^»  fint  oung  eeeder  and  then  harrow.  The  result 
now  BtancU  that  the  rye  is  good  ana  bnt  ibw  'hoppers.  The  cgcs  ;\vere  rakcnl  out  ahnoat 
or  qnlte  aa  tbiokhr  aa  the  grain  eown,  and  thej  were  mnoh  tulcker  ju8t  beucatli  the 
looee  top  tolL  The  nature  of  onr  soil  is  a  olaj  loam— yellow-olay  Hubsoil.-<[  John 
Wise,  Kebo,  Platte  Connty,  Nebr.,  May  5, 1877. 

3.  TLOwma. — ^Next  to  harrowing  this  is  one  of  the  most  geuerally 
available  means  possessed  by  the  farmer  of  dealing  with  locust-eggs, 
and  it  is  well  to  rally  understand  how  it  may  be  made  most  effectual  in 
destroying  them. 

Hmeriments  to  t€9t  tJie  effects  ofburyingat  different  deptJ^j  and  of  press- 
ing the  soil-^The  following  series  of  experiments  was  made  with  eggs 
obtained  at  Manhattan,  E^ans.,  early  in  November,  and  similar  in  cona- 
tion to  those  in  the  first  scries.  Large  tin  cylindrical  boxes,  made  of 
different  depths,  and  varying  from  4  to  8  inches  in  diameter,  were  used ; 
and  in  order  to  nasten  the  r^mlt  thoy  were  kept  indoors  at  the  tempei^a- 
tuxe  already  mentioned.  The  soil  in  all  the  boxes  was  finely  comminuted 
BSiA  kept  in  uniform  and  moderately  moist  condition.  It  was  gently 
pressed  with  the  fingers,  so  as  to  approach  in  compactness  the  smface- 
soil  of  a  well-cultivated  garden.  In  each  instance  the  eggs  were  placed 
in  the  c^iter  of  the  box.  A  large  number  of  eggs  were  buried  at  dif- 
ferent depths  outdoors  where  they  were  under  natural  conditions  of  soil- 
pressure  and  temperature.  The  soil  was  a  tolerably  stiff  yellow  clay, 
and  was  pretty  well  compacted  by  many  heavy  rains,  after  the  &ost  was 
thawed  out  The  results  of  the  outdoor  experiments  comport  with  those 
made  iu  the  boxes.  The  eggs  being  placed  at  every  depth  from  1  to  18 
inches,  and  each  batch  covered  witn  a  wire  screen,  the  result  was  accu- 
rately determined.  All  at  1  inch  below  the  surfisK^  hatched ;  about  one- 
third  of  those  at  2  inches  managed  to  escape,  and  none  from  any  greater 
depth.  Examined  May  12,  they  had  hatched  down  to  a  depth  of  12  in- 
obes,  and  worked  their  way  upward,  and  horizontally,  seldom  extending 
mcMre  than  1  inch  in  the  former,  or  more  than  2  inches  in  the  latter  direc- 
tion. Most  of  those  at  greater  depths  were  at  that  time  unhatched.  In 
looser  soil  they  would  doubtless  have  managed  to  push  somewhat  larthcr. 

Exptriment  30.— Ten  egg-masses  vrevQ  placed  Just  1  inch  below  the  sur&ce  in  the 
center  of  a  box  4  inches  in  diameter.  The  young  began  to  appear  January  30.  when 
it  was  noticed  that  every  one  eame  up  at  the  side  of  the  box,  betwoon  the  earth  and 
the  tin,  where  there  waa  more  or  lees  shrinking  of  the  former  from  the  latter.  Upou 
presoing  the  earth  more  fim^y  around  the  border,  the  issuing  of  the  young  ceased. 
trpon  examining  the  €u?g8,  March  7,  it  was  found  that  they  bad  alj  hatched.  A  low  of 
the  young  were  still  afi vo,  and  endeavoring  to  escape ;  the  rest  had  died  in  the  effort. 
They  had  made  no  progress  upward  through  the  pressed  surface,  but  had  pushed  hori- 
eontally  ae  the  looser  earth  permitted. 

Sscpaimmi  31.-— From  ton  egc-masses,  placed  2  inches  beneath  the  surface,  the 
young  commenced  issuing  from  the  sides,  as  in  the  preceding  experiment,  January  31. 
None  issned  directly  through  the  surface  of  the  soil,  and  none  issued  after  the  border 
was  pressed  more  tirmly  to  the  tin.  Subsequent  examination  showed  the  soil  i)ene- 
trated  in  deviotis  directions,  but  none  of  the  insects  had  reached  higher  than  within 
three-quarters  of  an  inch  or  the  surface. 

Sxperimeni  32,— Ten  egg-masses  placed  3  inches  below  the  surface.    The  young  be- 

San«  January  31,  to  issue  from  the  ddes,  aa  in  Experiments  30,  31.  Upon  pressing 
le  ground  more  firmly  around  the  borders,  none  afterward  issued,  and  subsequent 
examination  showed  that  the  young  had  tunneled  the  earth  in  tortuous  passages  to- 
ward the  sides,  and  perished  there,  withont  reaching  nearer  than  within  an  inch  of 
the  vurtace  in  the  middle  of  the  box. 

J^peritnent  33.— Ten  egg-masses  placed  6  inehes  below  the  smfaco.  On  February  1 
the  young  commenced  to  issue,  as  in  the  preceding  experiments,  from  the  side,  and 
continued  to  do  so  till  the  4th,  when  the  earth  was  pressed  more  closely  to  the  tin. 
None  issned  afterward.  Subsequent  examination  showed  that  some  had  succeeded  in 
wor^ng  their  way  upward  through  the  soil  to  within  2  inches  of  the  sur£ftce ;  bnt 
most  bad  reached  the  sides,  and  tnere  collected  and  perished  between  the  tin  and  the 
•olh 
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Other  experiments,  made  in  glass  tubes  where  the  movements  of  the 
msects  conld  be  watched,  all  produced  results  similar  to  those  above 
given;  and  all  point  to  the  conclusion  that  where  the  newly-hatched  in- 
sect has  not  the  natural  channel  of  exit  (previously  described)  which  was 
prepared  by  the  mother,  it  must  inevitably  perish  if  the  soil  be  moder- 
ately compact,  unless  cracks,  l&ssures,  or  other  channels  reaching  to  the 
surface  are  at  hand. 

"The  actual  experience  as  to  deep  plowing  under  of  the  eggs  is  some- 
what conflicting,  and  in  some  light,  dry  soils  a  good  number  of  them 
will  hatch  late  if  turned  under  a  foot;  yet,  fix)m  our  own  observations* 
and  a  vast  amount  of  experience  gathered  together,  we  recommend  it 
as  profitable.  If  delayed  till  spring,  it  should  be  done  just  as  the  young 
begin  to  hatch,  as  it  is  then  most  effectuaL  The  plowing  will  be  effectual 
according  as  the  soil  is  porous  or  tenacious,  a/nd  cLccording  a8  the  surf  04)6 
18  afterward  compressed  hy  harrowing  and  roUing.  From  the  experiments 
already  recorded,  it  is  obvious  that,  all  other  things  being  equal,  a  plow- 
ing of  four  to  six  inches  vriil  prove  more  effectual  in  spring,  if  the  ground 
be  subsequently  harrowed  and  rolled,  than  deeper  plowing  with  no  sub- 
sequent comminution  and  compression." 

The  experience  prior  to  1877  is  on  record  in  various  publications;  but 
that  of  1877  was  most  valuable,  because,  in  many  instances,  township 
meetings  were  held  the  previous  autumn  to  provide  for  combined  action 
in  the  plowing  up  of  roadsides  and  other  public  places  where  eggs  had 
been  laid.  As  may  be  seen  by  Mr.  Whitman's  report,  the  good  effects 
of  plowing  the  eggs  under  deeply  was  very  marked  in  Minnesota,  where- 
ever  the  work  was  thoroughly  done.  Even  when  turned  under  to  a 
depth  of  five  or  six  inches,  the  hatching,  if  it  occurred  at  all,  was  too 
late  to  cause  any  fear.  "  Eggs  plowed  unaer  in  oom-land  were  found  to 
be  unhatched  up  to  the  21st  of  June,  but  when  brought  to  the  sur&ce 
they  hatched  at  once;  and,  without  any  question,  largo  numbers  of  eggs 
turned  under  in  heavy  grounds  never  hatched  at  all.  At  any  rat^  it 
ought  to  be  learned  from  the  present  year,  that,  with  a  good  growth  of 
wheat,  we  have  nothing  to  fear  Irom  locusts  that  come  struggling  forth 
during  the  month  of  June.'' 

The  following  experiences  of  correspondents  are  worthy  of  record  here: 

I  plowed  my  orchard  in  the  la^  days  of  March,  and  lafit  week  I  was  plowing  fiomA 
potatoes  and  I  plowed  out  a  good  many  'hoppers,  and  in  two  or  three  minntes  tbey 
wonld  kick  out  and  jump.  I  don't  know  how  long  they  can  live  in  the  ground,  but  I 
don't  think  they  can  get  out  when  they  are  plowed  under.--[C.  G.  Brooks,  Cher^rrale, 
Montgomeiy  County,  Kansas,  June  16, 1877. 

The  effect  of  plowing  under  the  eggs  quito  deeply  at  any  time  before  hatching,  either 
in  the  fall  or  spiing,  has  been  to  retard  the  hatching  and  give  birds  and  other  enemies 
a  better  chance  to  destroy  them  as  they  hatched.  1  think  many  never  see  the  suface 
that  are  tmmed  down  with  the  plow.— [Bobt.  ^lilliken,  Emporia,  Kans.,  September  15, 
1877. 

Deep  plowing  is  here  the  most  effectual  way  of  destroying  the  eggs.— [J.  G.  McGma, 
Audubon,  Minn.,  June  20, 1877. 

I  and  my  brother  plowed  a  piece  of  land  last  fall  that  the  'hoppers  had  laid  their 
eggs  in,  and  not  one  per  cent.  hat(ihed  out.  Time  of  plowing,  September  9;  depth  of 
plowing,  6  inches;  nature  of  soil,  sandy  loam.— [Thomas  Nixon,  Argyle,  Smnner 
County,  Kansas,  November  5, 1877. 

The  land  plowed  early  last  faU  by  my  neighbor,  Thomas  Bennett,  was  subsequently 
fiUed  with  eggs.  He  dragged  and  sowed  it  with  wheat.  It  is  now  full  of  locusts.  Mr, 
A.  Burch,  another  neighbor,  plowed  late,  and  he  has  no  locusts.  My  brother's  farm 
was  one-half  plowed  early,  the  other  half  late.  The  former  hatched  many  locusts,  th© 
latter  none.— [Seth  Kenny,  Morristown,  Minn.,  Juno  9, 1877. 

Wo  plowed  our  land  before  many  of  the  'hoppers  had  hatched.  It  is  high,  iollin|[ 
land,  with  considerable  sand,  and  considerably  worn  from  continued  cropping  for  19 
years.  We  plowed  about  15th  of  May.  The  largest  hatch  of  the  'hoppeis  in  any  one 
day  was  May  27.  They  continued  to  hatch  in  considerable  quantities  up  to  June  10. 
Borne  few  hatched  after  this  date.    But  the  most  disagreeable  part  of  it  remains  to  be 
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told.  June  21  (the  seMon  was  late  for  com)  we  commenced  to  ooltiTate  oar  com,  and 
immediately  the  young  'hoppers  came  out  by  millions.  We  have  about  twenty-four, 
acies  of  com  in  one  field,  ana  in  the  aggregate  they  make  an  '^  exceeding  great  army." 
Six  acres  of  this  com  was  on  timothy  soil,  that  was  very  fuU  of  eggs.— [i&td.,  July  2, 
1877. 

Plowing,  when  properly  done,  is  almost  perfect  deetmction  to  the  eggs. — [J.  W* 
Bagby,  Tabor,  Clay  County,  Kansas,  May  10, 1877. 

So  far  as  I  can  judjge  firom  mv  own  experience  and  from  observation,  plowing  th« 
eggs  under  in  the  spring  has  destroyed  most  of  them.— [T.  C.  WeUs,  Manhattan,  Kans., 
Jxme  27, 1877. 

Plowing  under  only  preserved  the  eggs  to  be  hatched  whenever  a  favorable  oppor* 
tunity  presented.— [E.  Snyder,  Atchison,  Kans^  June  26, 1877. 

Yesterday  I  examined  a  field  closely  that  had  been  plowed  under  in  early  sj^ring.  I 
found  thousands  of  nests  of  eggs  hatched  out  and  the  young  ones  dead,  havmg  been 
unable  to  work  their  way  out  of  the  ground.  There  are  many  such  instances  here. — 
[SamL  Aughey,  Lincoln,  Nebr.,  May  4, 1877. 

Believing  it  to  be  the  duty  of  every  ^ood  citizen  to  contribute  all  the  information  he 
may  possess  in  relation  to  the  destruction  of  the  locusts,  I  will  send  you  the  practical 
experience  of  an  observing  farmer  in  this  vicinity.  In  the  spring  of  1875,  when  the 
gra88hopi>er  committed  such  ravages  in  Western  Missouri,  William  K.  Hombuckle 
relates  that  he  had  occasion  to  break  up,  for  com,  a  field  that  was  in  clover  the  year 

Srevious  ( 1674),  upon  which  the  locust-eggs  were  more  than  usually  thick.  He  plowed 
eeply  the  first  or  April  and  turned  the  eggs  under  so  deepthat  they  never  hatched, 
or,  if  the^  did  hatch,  he  never  saw  the  locusts  afterward.  He  thinks  he  plowed  some 
eight  or  nine  inches  deep.  The  use  of  cultivators  never  disturbed  the  eggs.  He  ex- 
amined the  ground  often  during  the  season  and  foimd  onlv  the  old  eggs  and  no  'hop- 
pers. One  portion  of  the  clover-field  he  failed  to  break  until  the  eggs  were  hatched.  In 
this  the  young  locusts  came  so  thick  as  to  make  the  ground  black,  and  while  they  were 
yet  small  he  turned  them  under  like  the  eggs,  in  the  first  instance.  He  saw  very  few 
of  them  afterward. — [Jno.  B.  Womall,  Kansas  City.  Mo.,  January  23, 1877. 

If  the  eggs  are  plowed  under  very  deep  in  the  fall,  I  believe  many  will  fail  to  hatch 
or  the  young  will  not  reach  the  sumEK^e  when  hatched.  They  should  be  thrown  i^ider 
about  six  inches  in  sandy,  loose  soiL  Spring  plowing  has  done  but  little  if  any  good. 
It  only  causes  them  to  natch  later  in  tiae  season. — [A.  H.  Gleason,  Little  Sioux,  £>wa, 
May  21, 1877. 

Deep  fall  plowing  seems  to  have  destroyed  many  of  the  eggs.  Every  piece  of  break- 
ing that  was  not  faU-plowed  suffered  sevetely :  that  which  was  plowed  and  harrowed 
in  the  fall  did  not  suner  much. — [W;  J.  Newell,  Athol,  Iowa,  July  2, 1877. 

Spring  breaking  of  our  lands  remained  perfectly  good  till  uptnmed  by  second  plow- 
ing one  month  to  six  weeks  later. — [  Jas.  Moore,  Bastrop,  Tex.,  May  8, 1877. 

Deep  plowing  retarded  hatching.  After  all  others  were  hatched  the  deeply  plowed 
land  was  stirred,  which  brought  on  a  new  crop. — [G.  B.  Brown,  Guilfor<L  Kans. 

Plowed  in  October,  1876;  sowed  to  rye  in  November,  on  bottom  land,  but  gravellv ; 
out  the  rye  second  week  in  July  (]>rematurely)  because  of  drought.  As  soon  as  tiie 
rye  was  cut  the  locust-eggs  hatched  in  large  ouantities.— {Experience  of  M.  K.  Lever- 
ton,  of  Leverson's  rancl^  Colorado^  From  all  we  can  learn  the  eggs  were  not  turned 
under  deeply.] 

3.  Ibsigation. — ^This  is  feasible  in  mucli  of  the  country  subject  to 
locust  ravages,  especially  in  the  mountaiu  regions,  where,  except  in  ex-, 
ceptionally  favorable  locations,  agriculture  can  be  successfiilly  carried 
on  only  by  its  aid,  and  whexe  means  are  already  extensively  provided 
for  the  artificial  irrigation  of  large  areas.  Where  the  ground  is  light  and 
porous,  prolonged  and  excessive  moisture  will  cause  most  of  the  eggs  to 
perish,  and  irrigation  in  autumn  or  in  spring  may  prove  beneficial.  Yet 
the  following  experiments  prove  that  it  is  by  no  means  as  effectual  as 
is  generally  believed,  and  as  most  writers  have  assumed  to  be  the  case. 

JExperiments  to  test  tJie  influence  of  moisture  upon  the  eggs. — The  follow- 
ing series  of  exi)eriments  was  made  with  eggs  also  brought  from  Man- 
hattan^ Kans.  They  were  dug  up  in  December,  and  were  sound,  and 
much  m  the  same  condition  as  those  in  the  preceding  series. 

The  water  in  all  but  the  last  three,  or  Experiments  23,  24,  and  25,  was 
kept  in  the  oflace  at  the  temi)erature  already  stated,  and  changed  only 
when  there  was  the  least  tendency  to  become  foul.  In  the  alternate  sub- 
mergence and  dmining,  the  eggs  were  submitted  to  the  most  setere 
19  a 
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hygiometrlo  changes,  the  warm  atmosphere  of  the  room  having  grsttt 
dr^UQLg  power.    < 

A^ptfKmeni  10.— Ten  egg-matteB  kept  under  water  in-doors  from  December  5  to  D*- 
oember  26, 1876,  the  water  becoming  quite  fouL  They  were  then  removed  to  euth 
ftnd  kept  in  a  hatching  temperature.  They  oommencM  hatching  January  11,  1877, 
and  continued  to  do  so  till  February  &— all  haTlng  hatched. 

EscperUmmt  11.— Twenty  egg-maMea  kepi  under  water  in-doors  from  December  96, 
1076,  till  January  2, 1877^  tiien  left  dry  till  the  9th ;  then  tubmerged  affain  till  the 
16th«  when  they  were  dramed  again.  On  the  20th  eighteen  youn^  hatched,  and  otberB 
oontmned  hatoning  till  the  23d,  when  ther  were  submerged  agam.  From  the  26th  to 
30th  a  few  hatched  under  water,  fuocessfuuy  getting  rid  of  the  post-natal  pellicle,  and 
liring  for  some  hours  afterward  in  the  water.  On  the  30th  they  were  drained  again, 
and  continued  to  hatch.  On  Februanr  6  tiiey  were  again  immersed,  and  continued  to 
hatch  on  the  7th.  On  the  l&th,  28d,  i9th,  and  March  7  they  were  alternately  drained 
and  immersed;  but  none  hatched  after  February  7,  and  the  remainder  pfored  npon 
flcuunlnation  to  haye  been  destroyed,  most  of  than  being  quite  rotten. 

Bxpnimmt  12.— Two  egg-masses  taken  from  the  lot  in  experiment  11,  on  Fsbnuuty 
7,  and  placed  in  moist  euiEh.    Every  egg  subsequently  hatched. 

Experlmtmt  13.—- Two  egg-masses  taken  from  the  lot  in  ezperimesit  11,  on  Fsbrottty 
S9,  and  placed  in  moist  earth.    All  hatched. 

Bsepmment  14.— Twentv  egg-masses  aitornately  immefied  and  drained  erery  two 
weeks  from  Decembei  26  tiU  March  6.    None  hatched,  but  thiee-fourths  of  the  scgs ' 
were  ^  this  date  sound,  the  embiyon  foil  formed  and  aotire  as  so<m  as  released,  but 
pale,  and  eridentlv  too  ibeble  to  burst  the  egg-shelL    The  rest  wec«  killed  and  mors 
or  less  decomposed. 

EapeHmmt  1&— Two  egff-masses,  after  immendon  fot  two  we^cs,  wm%  placed  in 


moist  earth.  Thev  begaDliatohing  twenty-two  days  afterward,  and  continued  to  do 
so  for  six  days.  It  was  subsequently  found  that  only  seveo  out  of  fixrty-eii^t  eggs 
had  collapsed  and  failed  to  hatch. 

EaepefimmU  16. — ^Two  egg-masses  immsssed  for  two  weeks  and  drained  for  two  weeks ; 
then  placed  in  moist  eann.  Six  days  afterward  they  commenced  hatehing.  and  con- 
tinued to  do  so  fixr  two  days.  Subsequently  examined,  twenty-eight  out  of  flfty-fofir 
eggs  had  perished. 

Experiment  17.— Two  ^g^-masses  alternately  immersed,  drained,  and  immersed  again 
every  two  weeks,  were  placed  in  sMist  earth.  They  commenced  hatching  two  dsys 
afterward,  and  continued  to  do  so  for  twelve  days.  Upon  subsequent  eramfnation, 
twenty-three  out  of  fifty-two  h^  perished. 

tkcptriment  18.— Twenty  fgg-masses  Immersed  from  December  26, 1876,  to  January 
16. 1877 ;  then  drained  till  Februaiy  6;  then  immersed  till  February  27]  then  drained 
again.  On  Februaxy  3,  while  dry,  they  commenced  hatching  numerously,  and  a  &w 
continued  for  two  days  to  hatch  while  immersed.  An  examination,  March  7,  showed 
about  half  of  them  still  alive,  the  rest  rotten.  On  March  27  they  wera  drained  again, 
but  none  subsequently  hatched— all  having  rotted  and  dried  up. 

Experiment  18a.— Two  masses  in  same  conditions  as  in  experiment  18  till  Febmiiy 
27  were  pUced  in  moist  earth  and  aD  the  eggs  hatched  Bfaroh  7-12. 

Experiment  19.— Twenty  egg-masses  immened  from  December  26, 1876,  to  January 
23, 1877 ;  then  drained  till  February  20 ;  then  submerged  affain.  They  commenced 
hatching  on  the  6th  of  February,  and  continued  two  days  after  the  second  submerg* 
once.  On  the  7th  of  March  but  about  6  per  cent,  had  rotted.  On  March  20  they  wore 
drained  again,  but  non«  subsequently  hatched,  except  6  eggs  from  two  pods  at  omoa 
placed  in  eartL 

Etperiment  20.— Two  ejgg-masses  immersed  for  four  weeks;  then  drained  for  two 
weeks;  then  immersed  for  One  week;  then  placed  in  moist  earth.  They  commenced 
hatching  seven  days  afterward,  and  continued  to  do  so  for  dx  days,  bubsequently 
•xamin^  one  of  the  masses  was  rotten;  the  eggs  in  the  other  had  aU  hatohedL 

Experiment  21.— Twenty  egg-masses  kept  from  December  26, 1876,  In  earth  saturated 
with  moisture.  On  February  23, 1877,  they  commenced  hatching,  and  continued  to  do 
so  tin  March  7,  when  all  were  found  to  have  hatched,  except  one  pod,  which  was 
rotten. 

E^meriment  22.— Twenty  cffg-masses,  alternately  placed  every  five  days,  from  Decern* 
her  ^,  1876,  in  earth  saturated  with  moisturo.ana  m  earth  whioh  was  veiy  dry.  Com* 
menced  hatching  February  14,  and  continued  till  March  7,  when,  npon  examinatiooi 
all  had  hatched,  except  nine  of  the  pods,  which  were  rotten. 

Experiment  23.— Twenty  egg-masses  immersed  and  exposed  out-doors  December  26, 
1876.  From  that  time  til]  April  9  the  water  was  frozen  and  completely  thawed  at  nina 
different  times^  the  vessel  cootaining  them,  which  was  of  glass  and  admitted  the  sun- 
light, several  times  breaking.  The  changes  were  as  follows:  Frozen  till  January  10; 
then  thawed  till  the  12th ;  then  frozen  till  the  18th ;  then  thawed  till  the  20th ;  then 
frozen  till  the  26th;  then  thawed  till  February  20  ^  then  p^ly  frozen  till  the22d; 
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theo  thawed  till  the  26th ;  then  frooen  till  the  27th ;  then  thawed  tiU  MaroU  5 ;  then 
fiozen  till  March  10;  then  thawed  till  March  15;  then  fit>z6n  till  the  16th:  then 
thawed  till  the  24 tb ;  then  frozen  till  the  25th.  Examined  on  the  7th  of  Marc]i,x)nly 
one  pod  was  fonnd  rotten ;  the  othen  appar^itly  eoond.  On  the  9th  of  April  all  with 
the  exception  of  twelve  cffgs  were  (bund  rotten,  the  masBee  having  become  cb«in- 
tegrated  and  the  tm  for  the  most  part  lying  singiy  at  the  bottom. 

£aperimeni  24.— iVo  egg-maflBee  under  same  oonditionB  as  in  experiment  23  till  Feb- 
ruaiT  9.  when  they  were  iSx>ug^t  tD-doors  and  placed  in  earth.  Que  was  dried  up  on 
the  i6tb ;  the  other  commenced  hatching  on  tne  27th,  and  when  examined  cm  Marob 
7  all  ihe  eggs  in  it  were  found  to  have  hatched. 

Experimmt  25. — Two  egg-masses  under  same  conditions  as  in  experiment  23  till  Feb- 
ruary 27,  when  they  were  placed  in  earth  in-doors.  Examined  March  7  they  were 
found  sound,  and  n^r  the  hatching  point.    On  Biarch  20  they  commenced  hatching. 

Expfritneni  25a.~Two  egg-masses  under  same  conditions  as  in  experiment  23,  up  to 
Blarcn  6,  were  then  placed  in  earth  in-dooiB.  They  commenced  hatching  March  23, 
and  continued  till  April  3.  Subsequently  examined,  but  eight  out  of  the  fifty-four 
egCB  wore  shrunken  and  dead. 

iimeriment  1^.— Two  egg-masses  under  same  conditions  as  in  experiment  23,  up  to 
March  27,  were  then  placed  In  earth,  as  aboye.  April  14-20  ten  hatched.  SoW- 
qoently  examined,  the  rest  wore  found  rotten. 

Bacperimeni  25o.— The  twelve  eggs  remaining  April  9  from  experiment  23  were  placed 
in  earth.  Five  out  of  the  twelve  hatched  Aprii  20-26.  The  rest  werb  subsequently 
lound  rotten. 

These  experiments  establish  a  few  £ftcts  that  were  somewhat  nBex< 
pected.  The  insect  is  a  denizen  of  the  high  and  arid  regions  of  tlie 
I^orOiwest,  and  has  often  been  observed  to  prefer  dry  and  sonny  places, 
and  to  avoid  wet  land,  for  purposes  of  ovipositing.  The  beli^  that 
•moisture  was  prc^udiciaJ  to  the  eggs  has,  for  these  reasons,  very  gener- 
ally prevailed.  Hie  power  which  tihey  exhibit  of  retaining  vitanty,  and 
of  hatching  under  wat^  or  in  saturated  ground,  is,  therefore,  very  re- 
markable—the more  so  when  viewed  in  connection  with  the  results 
obtained  in  the  succeeding  experiments.  That  the  eggs  should  hatch 
after  several  weeks'  submersence,  and  that  the  ^oung  insect  should  even 
throw  off  the  post-natal  pemde,  was,  to  us,  quite  a  surprise,  and  argues 
a  most  wond^ful  toughness  and  tenacity.  After  they  had  been  (uied 
and  soaked  for  over  six  weeks,  imder  conditions  that  approach  those  of 
spring,  we  found  a  good  proportion  of  the  eges  to  contain  the  ftill- 
fcHin^  and  living  young,  which,  though  somewhat  shrunken,  «nd  evi- 
dently too  weak  to  have  made  an  exit,  were  still  capable  of  motion* 
The  water  evidently  retards  hatchinfi^.  An  examination  of  the  sub- 
merged eegs  that  remained  unhatched  long  after  others  had  hatched, 
whi^  haa  oeen  onder  similar  treatment  up  to  a  certain  time,  and  then 
transferred  to  earth,  showed  all  the  parts  to  be  unusually  soft  and  flaccid. 
Yet,  when  once  life  has  gone,  the  egg  would  seem  to  rot  quicker  in  the 
water  than  m  the  ground 

The  results  of  experiments  23-25o  prove  conclusively  that  water  in 
winter-time,  when  subject  to  be  frozen,  is  still  less  injurious  to  the  eggs. 

Altogether,  these  experiments  give  us  verv  little  encouragement  as  to 
the  use  of  water  as  a  destructive  agent;  and  we  can  readily  understand 
how  eggs  may  hatch  out,  as  they  have  been  known  to  do,  in  marshy  soil, 
or  soy  too  wet  for  the  plow;  or  even  from  the  bottom  of  ponds  that  were 
overflowed  during  the  winter  and  spring.  While  a  certain  proportion  of 
the  eggs  may  be  destroyed  by  alternately  soaking  and  drying  the  soD  at 
short-repeated  intervals,  it  is  next  to  impossible  to  do  this  in  practice 
during  the  winter  season  as  effectually  as  it  was  done  in  the  experiments : 
and  the  only  case  in  which  water  can  be  profitably  used  is  where  the  land 
can  be  flooded  for  a  few  days  just  at  the  period  when  the  bulk  of  the  eggs 
are  hatching. 

4.  Teampino. — In  pastures  or  in  fields  where  hog3,  cattle,  or  horses 
can  be  confined  when  the  ground  is  not  frozen,  many  if  not  most  of  the 
locust-eggs  will  be  destroyed  by  the  rooting  and  tramping.  ^ 
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5.  OoLLECTiNa— The  eggs  are  frequently  placed  where  none  of  the ' 
above  meaos  of  destroying  them  can  be  employed.  In  such  cases  they 
shonld  be  collected  and  destroyed  by  the  inhabitants,  and  the  State 
shonld  offer  some  inducement  in  the  way  of  bounty  for  such  collection 
and  destruction.  Every  bushel  of  eggs  destroyed  is  equivalent  to  a  hun- 
dred acres  of  com  saved,  and  when  we  consider  the  amount  of  destruo* 
tion  caused  by  the  young,  and  that  the  ground  is  often  known  to  be  filled 
with  eggs;  that,  in  other  words,  the  earth  is  sown  with  the  seeds  of  future 
destruction,  it  is  surprising  that  more  legislation  has  not  been  had  look- 
ing to  their  extermination. 

One  of  the  most  rapid  ways  of  collecting  the  eggs,  especially  wh^ne 
they  are  numerous  and  in  light  soils,  is  to  sUce  off  about  an  indi  of  the 
soil  by  trowel  or  spade,  and  then  cart  the  egg-laden  earth  to  some  shd- 
tered  place  where  it  may  be  allowed  to  dry,  when  it  may  be  sieved  so  as 
to  separate  the  eggs  and  egg-masses  from  the  dirt  The  eggs  thus  col- 
lected may  easily  be  destroyed  by  burying  them  in  deep  pits,  providing 
the  ground  be  packed  hard  on  tl^e  sur&ce.  In  the  thickly-settled  por- 
tions of  Europe,  where  labor  is  abundant  and  dieap,  this  method  may 
be  adopted  with  some  advantage,  but  it  will  scarcely  be  employed  in  this 
country,  except  as  a  means  of  earning  a  bounty,  when,  in  the  more 
thickly-settled  sections,  it  will  prove  beneficial  and  give  employment  to 
young  people  and  others  who  have  nothing  else  to  do. 

DESTEUOTION  OP  THE  YOUNG  OB  UNPLEDGED  LOOUSTS. 

It  is  with  some  degree  of  pride  that  we  point  to  the  fact  that  this  part 
of  the  locust  problem  is  solved.  The  experience  of  1877  has  added  much 
to  our  knowledge  of  the  practical  and  feasible  ways  of  destroying  the 
young  locusts,  and  haa  flmly  established  the  fact  which  we  had  pre- 
vioudy  maintained,  that,  with  proper  means,  effort  and  co-operation, 
the  farmer,  in  the  more  fertile  and  setOed  portions  of  the  country  liable 
to  their  injury,  may  successfidly  cope  with  them;  that,  in  short,  he  can 
protect  his  crops  against  them  with  about  as  little  labor  and  expense  as 
he  must  annually  employ  to  protect  most  of  these  same  crops  from  weeds. 
Farmers  themselves  were  surprised  at  what  could  be  accomplished  by 
well-directed,  intelligent  effort;  and  it  was  the  almost  universal  testi- 
mony that  there  need  be,  in  future,  no  serious  fear  of  the  young  insects, 
even  where  little  effort  has  previously  been  made  to  destroy  the  eggs. 
In  the  destruction  of  the  young,  no  methods  that  will  not  sweep  them 
away  in  wholesale  fia^hion  have  any  value  for  our  western  farmers,  how- 
ever valuable  they  may  be  to  the  owner  of  a  small  flower  or  truck  gar- 
den. It  is  for  this  reason  that  we  have  been  able  to  profit  so  little  by 
European  methods,  and  have  had  to  invent  means  suitable  to  our  broad 
west^  fields  and  the  extensive  nature  of  our  farming  operations.  The 
best  that  most  European  authors  can  advise  iB  the  killing  of  the  insects 
with  flattened  implements  or  brush;  while  G^rstacker  and  other  writers 
devote  page  after  page  to  prove  the  superiority  over  other  methods  of 
catching  tiie  insecte  with  hand-nets — a  method  which,  while  doubtless 
of  some  utility  in  dense  Crerman  settlements,  would  prove  absolutely 
futile  on  our  large  and  scattered  prairie^farms  and  against  the  excessive 
numbers  of  the  pests  which  our  farmers  have  to  deal  with.  While, 
therefore,  we  shall  mention  all  available  means  that  have  been  or  may 
be  employed,  we  shall  devote  more  especial  attention  to  those  which  are 
usefdl  in  a  broad  and  general  way  in  the  field. 

Experience  has  shown  that  the  results  of  any  particular  measure  will 
vary  in  different  regions,  dependent,  to  some  extent,  upon  the  nature  of 
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*  the  soil,  the  condition  of  the  crops^  and  the  general  characteristics  of 
indigenons  vegetation.  Gircnmstances  may  also  render  some  particnlar 
measure  available  and  profitable  to  one  farmer  where  it  would  be  un- 
profitable to  another.  Forconvenience,  the  means  of  accomplishing  the 
desired  result  may  be  classified  into :  1.  Burning.  2.  Crushing.  3.  Trap- 
ping.   4.  Catching.    5.  Use  of  destructive  agents. 

1.  BuBNiNa. — This  method  is,  perhaps,  the  best  in  prairie  and  wheat- 
growing  regions,  which  compose  tiie  larger  part  of  the  area  subject  to 
devastation  by  this  locust.  Id.  such  regions  there  is  usually  more  or  less 
old  straw  or  hay  which  may  be  scattered  over  or  around  the  field  in 
heaps/  and  windrows,  and  into  which  the  locusts,  for  some  time  after 
they  hatch,  may  be  ariven  and  burned.  During  cold  or  dajnp  weather 
they  congregate  of  their  own  accord  under  such  shelter,  when  they  may 
be  destroyed  by  burning  without  the  necessity  of  previous  driving. 
Much  has  been  said  for  and  against  the  beneficial  results  of  burning  the 
prairies  in  the  spring.  This  is  chiefly  beneficial  around  cultivated  fields 
or  along  the  roadsides,  firom  which  the  locusts  may  be  driven,  or  from 
which  they  will  of  themselves  pass  for  the  shelter  the  prairie  afifords. 
Scarcely  any  eggs  are  laid  in  rank  prairie,  and  the  general  impression 
that  locusts  are  slaughtered  by  mynads  in  burning  extensive  areas  is  an 
erroneous  one,  at  least  in  the  Temporary  region. 

In  burning  extensive  prauies  after  the  bulk  of  the  locusts  hatch,  the 
nests  and  eggs  of  many  game-birds  are  destroyed;  but  as  the  birds 
themselves  escape  destruction  on  the  wing,  they  may  and  do  return  and 
nest  a^ain,  whUe,  on  the  contrary,  many  iiyurious  insects,  like  the 
chinch-bug,  for  instance,  are  killed;  so  that,  even  leaving  tiie  locust 
question  out  of  consideration,  the  burning  proves  beneficial  by  extermi- 
nating other  noxious  insects,  and  has  some  advantages  fiK)m  an  agri- 
cultural point  of  view. 

As  locusts  disperse  more  and  more  from  their  hatching-grounds  into 
the  prairie  as  they  develop,  burning  the  grass  in  spring  is  beneficial  in 
proportion  as  it  is  delayed. 

Machines  for  burning  have  been  used  in  several  localities  with  con- 
siderable success.  Mr.  J.  Hetzel,  of  Longmon^  Colo.,  has  employed  a 
machine  drawn  by  horses.  It  is  12  feet  long,  m>m  2  to  2^  feet  wide, 
made  of  iron,  and  set  on  runners  4  inches  high.  An  open  grate  on  the 
top  of  the  runners  is  filled  with  pitch-pine  w<K>d,  a  metal  sheet  covering 
the  grate  to  keep  the  heat  directed  downward.  The  grate  is  generally 
made  with  a  net-work  of  heavy  wire,  such  as  telegraph  wire.  Two  men 
and  a  team  can  readily  bum  from  10  to  12  acres  a  day  and  kiU  two- 
thirds  of  the  insects,  but  for  this  it  requires  a  hot  fire. 

Mr.  C.  C.  Homer  gives  a  more  detailed  description,  in  the  Colorado 
Fa/rmerj  of  a  machine  of  somewhat  similar  construction: 

It  consists  of  three  numers.  made  of  2  b^  4  scantlingy  3  feet  in  length,  to  be  placed  6 
feet  apart,  making  the  machine  12  feet  wide;  ronneis  to  be  bound  together  by  three 
flat  straps  or  bars  of  iron  (the  base  being  12  feet  long).  Across  the  top,  ban  of  iron 
hold  the  runners  jQrmly  together,  and  form  a  firame  across  which  wire  can  be  worked 
to  make  a  grate  to  hold  fim  The  upper  part  of  the  ronners  should  be  hoUowed  out  so 
that  the  grate  may  slide  along  within  two  inches  of  the  ^und.  A  sheet-iron  arch 
shotQd  be  set  over  this  grate  to  drive  the  heat  downward.  TThis  machine  is  very  Ught, 
and  can  be  worked  with  one  horse.  Pitch-wood  is  beet  adapted  to  burning,  and  can 
be  chopped  the  right  length  and  size  and  left  in  piles  where  most  conyement  when 
neede<L  This  maoliine  is  mtbnded  to  be  used  when  the  little  'hoppers  Just  make  their 
appearance  along  the  edge  of  the  grain,  going  oyer  the  ground  on(ie  or  twice  each  day, 
or  as  often  as  necessary  to  keep  them  kiUed  off.  The  scorching  does  not  kiU  the  grain, 
but  makes  it  a  few  days  later.  This  is  certainly  the  cheapest,  aa  weU  aa  the  most 
effectual,  manner  of  getting  rid  of  this  pest. 

Hand-burners,  consisting  of  any  ftnm  of  pan  or  grate,  or  wire  fiieves. 
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with  handle  attached,  to  hold  ocHnbostible  material,  will  do  excellent 
service  m  gardens  and  sinaU  inclosnres. 

There  is  another  method  by  which  large  numbers  of  locusts  can  be 
bnmed,  consisting  merely  of  a  bundle  of  rags  or  tow,  which,  after  being 
attached  to  long  wire  or  iron  rods  and  saturated  with  k^xxsene,  can  be 
ignited  and  carried  over  the  field.  Tliis  method  has  been  quite  satisfac- 
torily used  in  Colorado.  A  stout  wire,  say  forty  feet  long,  is  thoroughly' 
enveloped  in  rags  soaked  in  coal-oiL  A  smidl  wire  is  wound  around  the 
rags  to  keep  them  in  place,  and  the  simple  device  is  eomplete.  Two  men 
carry  this  rope,  after  setting  fire  to  the  rags,  across  t^  field  to  and  iro 
until  the  fuel  is  exhausted,  and  as  it  is  not  necessary  to  pass  over  the 
aame  ground  more  than  once  or  twice,  a  large  field  of  grain  can  be  thus 
protected  during  the  half  hour  or  so  that  the  rags  burn.  The  effect  is 
that  of  a  miniatore  prairie  fire. 

Under  this  head  may  be  mentioned  a  machiue  constructed  by  Mr. 
Kimball  C.  Attwood,  ot  Syracuse,  N.  Y.  (patent  No.  193,105,  dated  July 
17, 1877),  for  destroying  the  insects  by  sulphur  fumes.  The  machine 
is  too  explosive  and  complicated  to  come  Into  general  use,  especially  as 
it  is  less  effectual  than  some  of  the  simpler  ones.  The  principle  of  tbe 
inventiim  consists  in  attaching  to  tibie  axle  of  tiie  machine  a  light  stove, 
and  connecting  the  same  with  a  blower  or  bellows  by  means  of  a  tube. 
Bormounting  this  tube,  and  close  to  the  stov^  is  situated  the  hopper  for 
the  reo^tion  of  the  destroying  compound  (sulphur),  while  the  lower  seo- 
tfamof  the  stove  is  connected  with  anescape-pipe  having  attached  tiiereto 
a  series  of  flexible  tubes,  by  means  of  which  the  fames  of  the  compound 
are  carried  to  the  ground.  Attached  by  suitable  means  to  the  rear  of  the 
axle  is  a  horizont^  bar,  to  which  is  sec^ired  the  apron  or  cover  designed 
to  prevent  the  escape  of  the  fumes  after  being  delivered  by  the  flexible 
tubes. 

Other  machines  have  been  constructed,  having  troughs  or  wire  reo^>- 
taoles  attadied,  in  which  the  locusts  are  deposited  and  ultim^dy  de> 
stroyed  by  means  of  sulphur  fumes  or  hot  water.  But  as  these  remedies 
are  applied  by  hand,  they  will  be  classed  under  the  head  of  Catching^  &c. 

2.  GBUSHiNa.— To  destroy  locusts  satis&ctorily  by  this  means  can 
only  be  advantageously  accomplished  where  the  ground  is  smooth  and 
hard«  Where  the  surface  of  tiie  ground  presents  this  character,  heavy 
rolling  can  be  successfully  employed,  especially  in  the  mornings  and 
evenings  of  the  first  eight  or  t/m  days  after  the  newly>hatched  young 
have  made  their  appearance,  aa  they  are  generally  Bluggish  during  those 
times,  and  huddle  togeth^  until  after  sunrise.  It  is  also  advantageously 
employed  during  cold  weatli^  at  any  time  of  day,  since  the  young  when 
the  temperature  is  low  sed^  shelter  under  clods,  &c  In  various  partsof 
Europe  and  Asia,  flat,  wooden,  spade-like  implements  are  extensivdv 
used  for  crushing  young  locusts.  Large  brushes,  weighted  down  with 
BtOBB  and  drawn  by  horses,  were  in  some  instances  used  last  sumn^r, 
but  with  less  success  than  was  anticipated. 

Several  machines,  most  of  them  patented,  were  for  the  first  time  used 
during  the  past  year  to  ftirtiier  the  crushing  of  the  young,  and  while 
none  of  them  are  likely  to  take  the  place  of  the  more  smiple  methods  of 
catching,  to  be  presentiy  described,  we  nevertheless  t^l  that  it  devolves 
ux>on  us  to  describe  some  of  thian.  That  represented  on  PI.  I  was 
invented  by  Mr.  George  B.  Dnan,  of  Syracuse,  ITebr.  (imtent  No.  187,258. 
dated  February  13, 1877).  Pig.  7  is  a  vertical  section  on  lino  w.  Fig.  6 
is  a  plan  view  with  a  part  of  ^e  top  removed,  showing  the  mechanisnL 

To  the  front  of  the  principal  frame  A  of  the  vehicle  ia  attached,  by  a  hinflpe  or  mov- 
sble  joint,  n  scra|>er-Xraiiie,  B.    The  front  edf^e  of  B  ii»  carriod  along  or  near  the  gronnd 
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fbr  the  porpose  of  oollectmg  and  starting  the  insects  from  the  ground.  Within  the  frame 
B  are  two  roUa  B*  B^,  canying  an  endless  apron,  B^,  of  canvas  or  other  flexible  mate- 
liaL  On  B'  are  secnrod  one  or  more  strips  of  wood  or  metal^  B',  the  purpose  of  these 
■trips  B^  being  to  kee^  the  canvas  straight,  and  carry  the  insects  forward  upon  the 
apron,  and  prevent  their  rolling  out  and  escaping.  The  rolls  B*  and  apron  B*  are  driven 
by  a  belt  from  one  of  the  wheeLa  A'  of  the  vehicle.  Upon  the  frame  A  is  secured  a 
brush,  AS  to  sweep  the  insects  and  drive  them  toward  the  rolls  C  and  also  to  prevent 
them  frx>m  being  carried  around  with  the  apron  B^  Upon  the  fr^une  A,  and  imme- 
diately in  the  rear  of  the  brush  A^  are  placed  two  or  more  cnwhing-rolls,  C  C,  of  wood 
or  metaL  These  rolls  C  C  ran  in  boxes,  connected  by  the  spring  o  for  the  purpose  of 
giving  the  rolls  0  C  a  yielding  or  elastic  pressure  upon  each  other.  The  rolls  0  0  are 
driven  by  gearing  from  one  of  the  wheels  A'  of  the  vehiclu,  and  in  such  direction  thAt 
the  insects  passing  over  the  brush  are  drawn  through  the  roUs  C  C  and  killed,  falling 
upon  the  ground,  or  if  it  is  desired  to  collect  the  insects  for  anv  purpose,  a  bag  may  be 
attached  to  the  frame  A,  by  hooks  or  otherwise,  below  the  rolls  C  Oi  Upon  Uie  frame 
A  are  screwed,  by  means  of  springs  or  elastic  oonnections  a,  two  scrapers,  A',  of  metal 
or  wood,  which,  bearing  upon  the  surfoces  of  the  rolls  C  C,  serve  to  keep  them  clean 
and  prevent  the  Insects  frt)m  bein^  carried  around  them  and  clogeing  the  machine. 
To  the  top  of  the  fi*ame  A  is  securea  a  light  frame  or  top,  E,  of  wood  or  metal,  covered 
with  the  same  or  wi^  canvas,  and  having  two  side  wings,  £'  E^,  also  of  canvas.  The. 
aide  wings  £'  are  also  secured  to  the  frame  of  the  apron  D*,  forming  with  that  and  with 
the  top  E  a  hopper  of  entrance  to  the  rolls  C  C  of  large  area,  to  catch  the  insects  and 
prevent  their  dying  over  the  machine  and  escaping.  The  wings  E'  are  also  attached 
to  the  shafts  D*D  or  to  the  harnesses  of  the  horses,  to  assist  in  spreading  and  enlamng 
the  area  qf  the  hopper.  The  frame  A  is  earned  upon  two  wheels,  A'  A',  which  have 
projections  upon  their  periphery  to  give  them  the  necessary  driving-power  required  by 
the  rolls  B  and  C.  To  eacn  side  of  the  frame  A  are  secured  brackets  a\  which  extend 
back  and  are  attached  to  the  outer  end  of  axles  of  A'  A'.  Upon  the  l»ttckets  a'  are  piv- 
oted shafts  D,  by  means  of  which  horses  can  be  harnessed  to  the  vehicle  £br  the  pnrpose 
of  drawing  it,  the  pivot»  4  giving  the  horses  the  necessary  freedom  and  independence 
of  motion,  and  also  allowing  the  side  wing^  £'  to  be  drawn  out  ot  spread  out  by  the 
action  of  the  horses. 

Another  is  that  invented  by  Mr.  Michael  H.  Simpson,  of  Boston,  Mass. 
(Patent  No.  198;420,  dated  December  18  J877.)  PL  II,  Pig.  1,  represent! 
a  perspective  view  of  the  machine;  PL  U,  Fig.  2^  a  sectional  view  of  the 
same  as  shown  in  the  preceding;  and  Pi.  n,  Fig.  3,  a  sectional  view  of 
the  same  arranged  for  the  removal  of  the  insects. 

The  invention  consists,  as  a  whole,  in  a  receptacle  for  insects,  comx^oeod  of  a  platform 
adapted  to  be  drawn  or  propelled  along  the  surface  of  the  ground,  and  a  flexiDle  hood 
or  cover  located  on  said  pla^orm.  The  receptacle  thns  formed  is  adapted  to  be  opened 
at  its  fi*ont  and  held  open  by  the  draught  which  moves  the  apparatus,  and  to  be  auto- 
matically closed  at  its  front  when  the  apparatus  stops;  and  tSie  receptacle  is  adapted 
to  be  opened  at  its  rear  for  the  removal  of  the  insects  aft^  they  have  been  kiUea  by 
being  crushed  against  the  platform. 

In  the  drawings,  A  represents  the  grasshopper  catcher  or  receptacle,  which  is  com- 
posed of  a  rigid  platform,  6,  and  a  flexible  hix>d  or  cover,  c,  located  thereon.  The  plat- 
form h  is  mounted  on  trucks  d  d  at  its  rear  side,  and  has  itranght-ropes  e  e  attacheid  to 
its  forward  side,  said  ropes  being  adapted  for  attachment  to  a  norse.  The  platform  is, 
preferably,  fr*om  five  to  seven  feet  long,  and  is  com]X)sed.  preferably,  of  boards,  making 
a  tight  flooring,  and  resting  on  transverse  cleats  g  g,  the  forwam  ends  of  which  aro 
roumed  and  rest  upon  the  ground.  The  forward  side  of  the  platform  is  provided  with 
a  downwardly-inclined  metallic  flange  or  scoop,  K 

The  hood  or  cover  e  is  composed,  preferably,  of  coarse  bagging  or  other  textile  or  flaz- 
ible  material,  and  is  attached  firmly  to  the  ends  of  the  platform,  preferably  by  means 
of  metallic  strips,  {,  which  are  screwed  to  the  platform,  the  ends  of  the  cover  bedng 
interposed  between  the  platform  and  the  strips  I. 

ji  represent  parallel  inclined  standards,  which  are  rigidly  attached- to  the  front  tide 
of  the  platform,  and  project  upwardly  and  outwardly  uierafrom,  the  standards  beingi 
preferaoly,  pcurtionB  of  the  strips  t,  as  shown  In  Fig.  1. 

h  represents  a  bar,  which  is  somewhat  longer  than  the  platform  5,  and  is  adapted  to 
elide  up  and  down  on  the  standards^,  the  bar  being  provided  with  slots,  through  which 
the  standiffds  pass.  The  forward  e^e  of  the  hood  or  cover  o  is  attached  in  any  suitable 
manner  to  the  bar  A;,  so  as  to  rise  and  fall  with  the  latter.  The  bar  k  is  connected  to 
the  draught-ropes  e  by  short  ropes  e",  which  pass  through  orifices  in  the  upper  ends  of 
the  Standards  ^*,  and  are  so  arranged  that  the  draught  which  moves  the  apparatus  will 
draw  the  bar  upwardly,  so  that  uie  receptacle  is  held  open,  as  shown  in  Figs.  1  and  2, 
while  the  appctf  atos  is  in  motion.  When  the  draught  ceases  and  the  apparatna  stoM^ 
the  bar  ilriUls,  and  thns  antomatioAUyokiMithAreoiptaQl^  Iprsra 
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to  employ  a  spring.  I,  to  facilitate  the  descent  of  the  bar  k,  this  spring  being  attftcbed 
ftt  its  ends,  j>referably,  to  a  stationary  object  near  the  rear  edge  of  the  platform  and  to 
the  nnder  side  of  the  hood  or  cover  near  the  forward  edges  thereof^  as  snown  in  Figs.  8 
and  3.  This  spring,  however,  may  not  be  necessary  whoi  the  bar  is  sofficiently  heavy 
to  descend  readily  by  its  own  weight. 

It  will  be  seen  &om  the  foregoing  that  when  the  apparatus  is  pnt  in  motion  the  frant 
of  the  receptacle  is  aatomaticaliy  opened,  and  the  grasshoppers  or  other  insects  on  the 
surface  of  the  field  over  which  it  is  drawn  are  gathered  or  "scooped''  into  the  recep- 
tacle. 

I  provide  the  rear  side  of  the  receptacle  with  a  rigid  frame,  iw,  to  which  the  hood  o  ia 
attached.  This  frame  incloses  a  sheet  of  fine  netting,  fi,  which  forms  a  reticulated  bar 
rier  at  the  rear  of  the  receptacle,  and  allows  the  air  to  pass  freely  through  the  reo^tada 
when  it  is  in  motion,  bnt  arrests  and  prevents  the  escape  of  the  insects. 

Another  maohine  that  may  be  mentioned  in  this  connection  is  that 
invented  by  l^Ir.  Charles  Hoos,  of  Arago,  Xebr.  (Patent  K'o.  187,855, 
dated  Febmary  27, 1877.)  In  the  accompanying  illustrations,  PI.  n,  Fig. 
4^  represents  a  top  view  of  the  machine;  PL  n,  Fig.  5,  is  a  vertical  sec- 
tion of  the  same  taken  through  the  line  x  x;  and  PL  m,  Fig.  1,  is  a  side 
view.  The  following  detailed  description  illustrates  the  constraction  and 
working  of  the  machine: 

A  are  the  wheels,  one  of  which  revolves  npon  an  axle  attached  to  the  fr^me  B  and 
the  other  is  rigidly  attached  to  its  axle,  which  revolves  in  bearings  attached  to  the 
frame  B.  To  the  fr^une  B  is  attached  the  platform  C,  to  the  front  of  which  are  attached 
a  nnmber  of  guards  or  fingers,  D,  which  are  curved  upward,  and  are  designed  to  enable 
the  machine  to  pass  over  obstructions,  and  to  cause  the  grasshoppers  to  rise  from  tbt 
ground  and  fall  upon  the  platform  C. 

The  platform  C  is  grooved  or  rabbeted,  as  shown  in  PL  n.  Fig.  5,  and  is  made  highest 
in  the  center,  and  declines  toward  the  front  and  rear,  that  the  grasshoppeis  may  bs 
crushed  against  the  shoulders  of  said  rabbets  or  grooves  by  the  cross-bars  £,  attached 
to  the  en£ess  belts  F.  The  cross-bars  £  are  rounded  o£f  upon  their  forward  comers, 
so  that  they  may  pass  over  the  grooves  or  rabbets  of  the  platform  C.  The  endless  beits 
F  pass  over  pulleys  G,  attached  to  a  shaft,  H,  the  journals  of  which  work  in  bearings 
in  the  forward  parts  of  the  side  boards  of  the  platform  C,  and  over  puUeys  I,  attached 
to  a  shaft,  J.  The  journals  of  the  shaft  J  revolve  in  bearings  in  the  rear  parts  of  tht 
side  boards  of  the  platform  C,  and  to  one  of  said  journals  is  attached  a  gear-wheel,  K^ 
the  teeth  of  which  mesh  into  the  teeth  of  the  gear-wheel  L,  attached  to  the  jonmad  of 
the  roller  M.  To  the  journal  of  the  roUer  M  is  also  attached  a  gear-wheeL  N,  the  teeth 
of  which  mesh  into  the  teeth  of  tlie  gear-wheel  O,  attached  to  the  revolving  axle  of 
the  wheel  A.  The  teeth  of  the  gear-wheel  N  also  mesh  into  the  teeth  of  the  gear- 
wheel P,  attached  to  the  journal  of  the  roller  Q,  placed  paraUel  with  the  roller  M. 
The  rolleiB  M  Q  areplaced  at  the  rear  edge  of  the  platform  C,  so  that  any  grasshoppen 
that  may  not  be  killed  by  the  cross-ban  F  may  be  crushed  by  and  between  the  roUea 
M  Q. 

The  journals  of  the  forwjurd  roUer  M  revolve  in  stationary  bearings  attached  to  the 
frame  B,  and  the  journals  of  the  rear  roller  Q  revolve  in  movable  bearings,  which  are 
held  forward  by  springs,  R,  so  that  the  said  roller  Q  may  a4jnst  itself  according  to  tht 
number  of  grasshoppers  passing  through  the  machine. 

To  the  fi*ame  B  are  attached  scrapeis  S,  to  scrape  off  the  crushed  grasshoppeis  fit>m 
the  roUeis  M  Q.  To  one  of  the  forward  comers  of  the  frame  B  is  hinged  the  end  of  the 
draw-bar  T,  to  the  forward  end  of  which  is  hinged  the  tongue  U.  The  draw-bar  T  is 
strengtheneid  against  side  draught  by  the  brace  V,  the  forward  end  of  whi<fh  is  attached 
to  the  forward  part  of  the  said  draw-bar  T,  and  its  rear  end  is  attached  to  the  frame  B 
near  its  other  forward  comer. 

To  the  draw-bar  T  is  attached  a  lever,  W,  which  extends  back  into  such  a  position 
that  it  may  be  conveniently  reached  and  operated  by  the  driver  frt)m  his  seat  to  raito 
and  lower  the  forward  edge  of  the  platform  C.  The  lever  W  may  be  secured  in  place, 
when  atyusted,  by  catches  attached  to  the  frame  ^  or  to  the  side  board  of  the  platform 
C.    The  draw-bar  T  is  supported  by  a  smaU  caster- wheel.  X,  attached  to  it. 

To  the  other  comer  of  the  frame  B  is  attached  a  g^ard-uoard,  or  shield,  Y,  to  preTsnt 
the  grasshoppeis  from  escaping,  and  to  cause  them  to  faU  upon  the  platform  0.  Z  is 
the  driver's  seat,  the  standard  of  which  is  attached  to  the  friune  B,  and  is  provided  with 
rests  for  the  driver's  feet. 

We  witnessed  the  working  of  a  machine  invented  by  Mr.  T.  K.  Hans- 
berry,  of  Padonia,  Kans.  (Patent  No,  188,359,  dated  March  13,  1877), 
intended  to  crash  the  insects  by  means  of  movable  wooden  bars.  It 
does  not  prove  veiy  successfal,  however,  except  on  the  very  smoothest 
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ground*  PI.  Ill,  Fig.  2,  is  a  top  view,  when  mounted  on  wheels  or  run- 
ners; PL  m,  Fig.  4,  represents  the  front.  PL  m.  Fig.  3,  is  a  sectional 
view  of  the  machine  when  on  runners,  with  knives  or  bars  attached; 
and  PL  DI,  Fig  5,  shows  the  slide  attached,  close,  to  the  axle,  to  close  the 
angle  formed  at  the  side  by  the  ground  and  the  knives  or  bars  when  the 
machine  is  mounted  on  wheels. 

The  invention  consists  in  the  novel  construction  and  arrangement  of  a  system  ol 
knlTcs  or  bars  attached  by  one  end  on  a  pivot  or  hinge  so  as  to  hang  at  an  angle  from 
ssnitable  frame,  while  their  opi)08ite  ends  drag  freely  on  the  gronnd,  accommodating 
themselves  to  tne  inequalities  of  the  surface,  and,  as  the  machine  moves  forward, 
ernahing  and  destroying  the  insects  (the  frame  may  be  mounted  on  wheels  or  on  run- 
ners, as  shown  by  Fig.  2);  also,  in  the  slide  or  cover,  Fig.  5,  used,  when  the  machine  is 
monnted  on  wheels,  to  close  the  angle  between  the  axle  and  the  knives  or  bars  later- 
ally, and  in  other  dietails  of  construction  hereinafter  claimed. 

a  are  the  knives  or  bars,  which  may  be  constructed  of  wood  or  iron  or  of  any  other 
ittitable  material.  Fiff.  2,  as  already  stated,  shows  the  machine  read^  for  operation. 
A  section  of  the  cross-bar  i  of  the  frame  in  front  is  cut  away  to  show  in  what  manner 
the  knives  or  bars  may  be  attached  to  the  frame  h  h.  The  dotted  lines  x  x  indicate  the 
place  of  the  runners  when  the  machine  is  to  be  operated  without  wheels.  The  rods 
V  h  end  with  a  hook,  to  which  the  draught  is  applied.  To  each  of  these  hooks  a  horse 
is  to  be  attached.  The  animals'  heads  are  to  be  separated  by  a  jockey-stick,  so  as  to 
cause  them  to  walk  a  little  outside  and  in  front  of  the  line  of  the  whee&  or  the  runner. 
The  animals  will  thus  be  separated  frt>m  12  to  15  feet,  and  even  18  feet,  according  to 
the  width  of  the  machine  and  its  consequent  destructive  capacity.  Each  horse  wiU 
he  covered  fh>m  the  back  down  to  the  feet  on  the  outside  with  a  canvas  cover  to  be 
attached  to  the  harness.  This  canvas  will  extend  to  the  rear  and  be  connected  to  the 
canvas  wings  o  o,  as  shown  in  Fig.  4  of  the  drawing.  When  the  horses  are  covered  in 
this  manner  and  attached  to  the  machine  as  describe,  the  insects  will  be  gathered  and 
forced  toward  the  center  between  the  horses  as  the  machine  advances,  where  they  will 
be  caught  and  crushed  by  the  knives  or  bars  a,  or  cut  to  pieces  when  these  bars  are 
armed  with  steel  blades  at  the  ends.  The  hood  or  dash  d,  Fig.  3,  is  placed  at  the  ex- 
treme front,  above  the  throat  9,  after  the  manner  of  a  dash  on  a  one-horse  sleigh,  to 
Ofttch  any  insect  that  might  attempt  to  take  wing  as  the  machine  moves  forward!  In 
attomptine  to  rise  they  will  come  in  contact  with  the  hood  or  dash  and  be  thrown  to 
the  ground,  where  they  wiU  be  destroyed  by  the  advancing  knives  or  bars.  The  dash 
or  hood  may  be  made  of  wood,  tin,  sheet-iron,  or  any  suitable  material— even  canvas 
may  be  used.  To  prevent  the  escape  of  the  grasshopper  laterally  or  at  the  side  through 
the  angle  or  space  formed  by  the  bars  and  the  cround  when  the  machine  is  mounted 
on  wheels,  the  slide  or  cover  a.  Fig.  5,  is  employed  attached  to  the  axle/  with  the  slot  i» 
The  slide  or  cover  may  be  jointeu,  as  shown  in  the  figure,  or  in  a  single  piece.  By  be- 
ing jointed  it  wiU  have  a  smgle  motion  up  and  down,  thus  accommo&ting  and  adjust- 
ing itself  to  the  inequalities  of  the  ground.  The  upright  parts  of  the  frame  h  are  held 
in  position  by  cross-pieces  i,  and  in  front  is  a  cross-beam,  a;,  which  support  may  carry 
canvas  wings  o  e. 

It  win  be  readily  understood  that  when  my  device  is  used  without  wheels  it  is  sup- 
ported upon  runners  or  parts  h,  in  which  case  the  slide  e  is  not  used,  but  when  used 
upon  wheels  m  the  slide  e  fills  up  the  space  otherwise  occupied  by  tlie  runners  h  and 
prevents  the  escape  of  the  insect  laterally.  In  the  rear  of  the  machine  is  a  pivotal 
wheel,  A,  which  supports  a  portion  of  the  weight  of  the  frame  and  renders  the  machine 
easily  turned  in  any  direction. 

It  win  be  evident  that  the  knives  or  bars  a  may  be  greatly  modified  or  changed  in 
coDstznction  without  departing  from  the  spirit  of  my  invention,  as,  for  instance,  they 
ndght  be  armed  with  steel  bl^es  at  their  bearing  on  the  ground  to  cut  up  as  weU  as 
crash  the  insects.  They  might  be  hinged  in  groups  or  in  sectioua.  Sufficient  weight 
Biay  be  given  to  each  particular  knife  or  bar  by  a  spring  or  by  loading  them.  It  isbe- 
lieved  uiey  should  be  pivoted,  as  this  will  give  the  heaviest  bearing  at  the  point  of 
contact  on  the  ground. 

Aa  the  device  is  drawn  along  either  on  wheels  or  on  runners,  as  may  be  most  conve- 
nient^ and  according  to  the  particular  mode  of  construction,  the  insects  are  gathered 
into  Uie  space  between  the  horses  and  between  the  runners  h  or  the  slide  e,  where  they 
are  crashed  and  destroyed  bv  the  knives  or  bars  a,  the  knives  or  bars  also  accommo- 
dating themselves  to  the  configuration  of  the  ground,  easily  passing  over  obstructions, 
ttd  renderiiiff  it  almost  impossible  for  the  insect  to  escape  destruction.  The  knives  or 
ban  a  are  held  in  place  by  a  rod,  a,  passing  through  a  hole  in  the  ends  of  each^  the  rod 
unf  through  the  sides  of  the  name  h  h,  in  which  it  is  secured  by  means  of  suitable 


Mr.  Elisha  Kenworthy,  of  Walnut,  Iowa,  has  invented  a  machine 
(Ptttent  ;No.  186,970,  dated  Deoeikiber  6, 1876)  which  can  be  placed  im* 
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der  this  class  of  machines.  PI.  HI,  Fig.  7,  presents  a  vertical  section  of 
the  invention,  and  PI.  in,  Fig.  6,  a  plan  view  of  the  same.  The  foUowiog 
description  will  explain  the  parts  and  operation : 

a  repreBentA  a  snltable  trongh,  made  of  any  desired  leneth,  widtb,  or  matezial,  and 
which  has  a  number  of  slots  made  across  its  bottom.  Thifi  trough  i^  designed  to  bo 
placed  across  tlie  front  of  the  reaper  platform,  so  a«  to  be  in  line  with  the  pitman^  and 
which  has  a  supportina- wheel,  c,  on  its  outer  end,  to  enable  it  to  run  smoothly  over 
the  ground.  Working  oack  and  forth  in  this  trough,  operated  by  the  pitman,  is  the 
sickle-bar  d,  which  likewise  has  a  number  of  slots  or  noles  throng  it,  but  wider  than 
the  slots  in  the  bottom  of  the  trough.  This  sickle  may  be  made  of  one  single  piece  or 
two  horizontal  pieces,  and  have  oross-bazs  secured  to  them,  the  oross-pieoesbeing  bev- 
eled on  their  under  aides,  and  the  sides  of  the  slots  in  the  bottom  being  similarly  bev- 
eled on  their  under  edges.  The  rear  side  of  the  trough  is  higher  than  the  front,  is 
inolined  backward,  covered  with  sheet-metal,  and  has  hinged  to  it  the  inclined  plat- 
form 0,  which  is  also  covered  with  sheet-metalf  so  as  to  cause  the  grasshoppers  to  alida 
down  into  the  trough.  This  platform  is  h^d  in  positi<m  by  the  spring-roa  ti[,  which  baa 
its  rear  end  fastened  to  the  top  of  the  brace  h,  which  brace  is  fasten^  to  the  platfimn 
or  some  other  support  The  spring  is  used  to  impart  a  vibratory  motion  to  the  plat- 
form as  the  machme  is  drawn  along,  so  as  to  shake  the  Hiopp^s  down  as  fast  as  Uksw 
light  upon  its  front.  As  rapidly  as  the  'hoppers  &U  into  the  trough  they  are  onuhed 
to  deatn  by  the  rapid  reciprocatioxM  of  the  sickle,  and  then  forced  out  of  the  bottom  of 
the  trough  througn  the  openings. 

In  using  my  device  the  cutter-bar  or  blade  is  disconseeted  fh>m  ite  pitman,  so  that 
it  will  no  longer  operate  when  the  machine  is  in  motion,  and  then  ray  device,  as  above 
described,  is  placed  upon  the  front  edge  of  the  platfoon,  secured  in  position,  and  it* 
sickle-bar  connected  to  the  pitman.  When  the  mowing  or  reaping  machine  ia  drawn 
over  the  ground  the  motion  of  the  machine  causes  the  bar  d  to  reciprocate  back  and 
forth  and  Jdll  the  insects  as  fast  as  they  fall  into  the  trough. 

Nnmerons  conmmnications  npon  this  snbject  have  been  reeeived,  bcoob 
of  which,  if  not  all^  are  or  may  have  been  snocessfiil  on  a  small  scale. 
Others,  if  carried  ont,  and  the  ocmtrivances  built  and  given  a  Ceut  trial^ 
might  oe  of  especial  benefit 

Mr.  J.  0.  Melcher,  of  CQuinn,  Tex^  constructed  one  which  he 
describes  as  follows : 

It  is  constructed  on  the  hand  lawn-mower  style,  mounted  on  light  wheels,  a  diatorb- 
in^  rim,  8  or  10  feet  long,  passing  low  over  the  ground  to  stir  the  'helpers  up.  Just 
behind  the  disturber  are  two  sheet-metal  roUers,  one  of  which  drives  an  endless  band. 
As  soon  as  the  'hoppers  Jumpover  the  distnrbor,  the  band  catches  thyem  and  crashes 
them  between  the  roUers.  The  rollers,  being  of  sheet-iron,  are  elastic  enough  to 
press  unifonnly  at  any  given  point.  A  rack  of  wire  web  or  cloth  ascends  over  the  top 
of  the  machine  to  prevent  the  ^hoppers  from  escaping.  It  is  operated  by  two  man 
pushing  the  machine  before  them. 

Mr.  John  Wise*  of  Nebo,  Platte  Oounty^  ITebraska,  says  (in  a  letter 
dated  May  20, 1877)  <<  a  good  machine  can  readily  be  made  oy  having 
two  revolving  rollers  mounted  on  wheels,  the  rollers  to  be  four  or  six 
inches  above  ground,  so  arranged,  if  need  be,  to  be  a4justed  either 
highw  or  lower,  the  upper  to  rev<dve  on  the  top  of  the  lower,'*  &c.  To 
a  contrivance  of  this  sort  handles  could  be  attached  for  pushing;  and 
with  the  addition  of  a  flrame  covered  with  doth  or  mushn  prqjectbog 
forward  and  outward. 

In  addition  to  the  preceding  contrivances  for  crushing  looutts  ia  oii« 
invented  by  Mr.  F.  Peteler,  of  Minneapolis,  Minn. 

PI.  IV  represents  a  front  view,  and  PL  V,  Fig.  1,  a  side  view,  of  the 
same  machme. 

In  a  communication  firom  the  inventor,  dated  June  8, 1877,  the  follow- 
ing description  is  given:  The  machine  is  intended  to  be  drawn  by 
horses,  the  drawing  representing  one  to  be  drawn  by  a  team.  ^The 
&ame  is  mounted  uiK>n  two  wheels.  The  front  is  a  sheet-iron  ptatform, 
over  which  revolves  an  elevator  made  of  slats,  which  carry  the  locusts 
into  boxes,  where  they  pass  between  rollers,  are  crushed,  and  fidl  to  the 
ground.    The  sides  and  top  or  back  are  wire  screws,  the  whole  forming 
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a  scoop  16  feet  long  (on  the  bottom  19  feet),  8  feet  Uigh,  the  top  of 
which  can  be  lowered  or  raised  according  to  the  height  of  the  grain  or 


We  annex  a  more  detailed  description: 

AA,  dhvlng-wheelfl ;  B,  guiding-wheel;  D,  setting-lover;  <f,  retain  in  ^-post ;  G, 
endJeas  carrier;  Mh,  gearing  for  elevator  aoSd  crosmng-Bbart. ;  I,  cni.sliiug-roUe» ; 
L,  fiet-Acrew  to  spiral  sprinc;  l,  spiral  spring  to  yrem  roUerB  toj^t^tlK'T  wben  utM^ee- 
aary;  N,  slats  on  endless  cEain  with  sheet-iron  projections  to  hold  the  locusts;  M, 
dn4j-chain  (or  strips  of  light  wood)  to  stir  the  loonsts. 

Mr.  Peteler  believes  that,  with  a  single-horse  machine,  40  or  50  acres 
can  be  gone  over  in  a  single  day,  and  by  changing  horses  more  can  be 
done;  but  we,  unfortunately,  haa  no  opportunity  to  test  the  practical 
working  of  the  machine,  as,  by  the  time  it  was  perfected,  simpler  and 
satisfactory  methods  were  extensively  being  employed  in  Minnesota,  and 
the  inventor  did  not  feel  encouraged  to  manul'acture  his  machine.  In- 
deed, its  expense  is  too  great  to  warrant  its  manufacture,  except  to 
order  by  clubs  of  farmers.  To  use  Mr.  Peteler's  own  words:  "This 
machine  is  intended  for  local  or  State  authorities  to  use  on  uncultivated 
landB  adjoining  farms  and  unsettled  prairies,  in  order  to  destroy  the 
insects  durinf^  the  entire  season;  for  that  purpose  there  should  be 
proper  organization,  with  camp  outfi^  &c.,  to  follow  up  the  swarms, 
loading  the  machines  on  wagons,  and  oattle  with  the  'hoppers  morning 
and  evening,  when  they  are  comparatively  sluggish.  These  machines 
are  not  designed  as  temporary  contrivances,  believing  that  we  shall  have 
the  scourge  several  seasons  in  some  parts  of  the  State,  and  they  should 
be  made  strong  and  durable."  Instead  of  paying  bounties  &om  the 
State  treasury  for  the  locusts,  Mr.  Peteler  would  have  the  State  aid  the 
farmers  by  investing  in  these  machines.  "  Fifty  thousand  doUars  ad- 
vanced to  fiftrmers  will  place,  at  $40  each,  1,250  onehorse  machines  in 
theLr  hands  to  keep  .their  grain-fields  clear.  If  they  use  them  only  60 
daya  during  the  season,  and  go  over  only  40  acres  per  day,  destroying 
but  one-half  bushel  per  acre  (frequently  they  would  destroy  8  to  10 
bushels  per  acre),  they  would  send  25,000  bushels  daily,  or  1,500,000  in 
60  days,  where  oad  Tioppers  go.  That  money  would  be  retume<l  to  the 
State  in  four  to  six  months  by  the  fiumers,  provided  the  State  and  local 
authorities  will  do  their  duty  by  destroying  the  pests  on  uncultivated 
lands." 

Under  this  head  we  may  mention  the  curious  suction-fanning  maphine 
invented  by  Mr.  J.  A.  Kmg,  of  Boulder,  Colo.,  and  one  of  which,  pur- 
chased by  Mr.  T.  0.  Henry,  of  Abilene,  Kans.,  we  had  the  opportunity 
to  ftiUy  test.  It  consists  of  two  large  tin  tubes  (PL  V,  Fig.  2,  AA), 
about  8  Inches  in  diameter,  with  flattened,  expanded,  and  lipped  mouth- 
pieces, B,  running  near  the  ground.  This  horizontal  opening  or  mcrtith 
is  about  7  feet  lon^.  The  tubes  connect  at  the  upper  extremity  with  a 
chamber,  C,  in  which  is  a  revolving  fiEtn  which  makes  about  1,200  revo- 
lutions pKer  minute.  13ie  tubes  and  fan,  with  the  gearing,  are  placed  in 
a  frame,  D,  5  by  10  feet,  mounted  upon  two  large  driving-wheels,  E  E. 
PL  Vl  represents  this  machine  in  operation. 

The  air-current  made  by  the  revolving  fan  creates  a  suction  at  the 
mouth,  which  draws  the  insects  up  the  tubes  and  into  the  chamber. 
They  are  then  thrown  by  the  fitn  upon  a  wire  screen,  and  fi*om  thence 
drop  into  a  kind  of  hopper  which  couducts  them  to  a  bag.  The  wire 
screen  rapidly  chokes  up  and  must  be  ft^uently  cleaned.  Most  of  the 
locusts  are  mished  and  mangled  by  the  rapidly  revolving  fan,  so  that 
the  screen  may  be  r^noved  entirely  and  the  locusts  thrown  out  behind. 
This  allows  a  freer  draught  and  causes  a  greater  suction.    This  machine 
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can  be  made  for  about  $50,  and  it  works  well  on  smooth  ground  or  in  a 
wheat-field  while  the  wheat  is  yet  Bhoj±.  It  is  somewhat  difficult  to  keep 
the  lip9  close  enough  to  the  ground.  The  principle  of  the  machine  is  a 
good  one,  and  we  see  no  resison  why  some  cheai)er  modification  of  it 
should  not  be  quite  generally  used  early  in  the  season,  especially  in  Colo- 
rado, where  tiiere  is  so  much  hard,  smooth  ground  around  the  cultiTated 
fields.  The  lips  might  be  protected  and  rendered  less  liable  to  bend  and 
get  out  of  order  by  moving  on  runners  made  to  extend  some  distance  in 
front 

Finally,  a  machine  which  we  saw  in  Colorado,  and  which  was  put  up 
by  J.  8.  Mory,  of  Greeley.  Colo.,  is  worthy  of  mention  in  this  connection: 
for,  while  it  may  be  used  with  coal-tar,  it  is  essentially  a  catching  ana 
crushing  machine.    The  Colorado  Sun  thus  speaks  of  it : 

The  main  feature  of  this  inyention  is  a  revolving  platfonn  of  heavy  canvas  or  wire 
cloth,  which  runs  between  two  horizontal  rollers.  Long  arms  reach  forward,  which 
support  a  revolving  reel  j  from  these  arms  downward  extend  sheet-iron  sides,  over  the 
top  a  canvas  covermg  \  aU  so  constructed  bs  to  form  a  large  wide  mouth,  into  whioh 
the  'hoppers  are  driven  by  the  arms  of  tiie  revolving  reel  and  carried  between  the  two 
rollers  and  crushed.  Horizontal  strips  running  along  the  roUers  serve  to  keep  the 
roUeis  and  platform  clear  of  the  crushed  gra£hopperB.  The  whole  machine  is  sup- 
ported on  two  main  wheels  about  the  middle,  and  two  smaller  ones  in  front.  Extend- 
ing back  is  a  frame  or  cross-bar,  to  which  one  or  two  horses  may  be  hitched  to  push 
the  machine  forward,  or  it  may  be  operated  by  hand.  The  front  of  the  platform  mm 
close  to  the  ground,  and  by  bearing  down  at  the  rear  by  the  driver,  it  can  easily  be 
lifted  over  any  obstruction  that  may  be  in  the  way.  The  machine  can  be  raised  or 
lowered  in  front  to  suit  the  crop  over  which  it  is  run. 

This  invention  wiU  destroy  the  grasshoppers  without  the  necessity  and  expense  of 
using  oU  or  tar.  The  patent,  we  understand,  also  covers  the  combinations  of  a  recep- 
tacle immediately  under  the  rollers,  into  which  the  grasshoppers  are  carried,  and  into 
which,  if  need  be,  water  and  oil  may  be  kept,  and  also  a  long  narrow  hopper  (just 
over  tne  rollers),  into  which  coal-tar  may  be  put  and  allowed  to  run  through  on  to  the 
platform,  thus  making  it  a  self'tarring  machine,  EiUier  of  these  combined  methods  of 
destroying  the  'hoppers  may  be  used  as  the  fluiner  may  ohpose.  The  machine  is  so 
simple  in  construction  that  any  ordinary  workman  can  put  them  up  at  a  comparatively 
small  price.  The  machine  may  be  made  of  any  size  desired,  from  a  smaU  hand-machine 
to  one  a  rod  or  more  in  width. 

PL  IX,  Fig.  2,  represents  a  front  view  of  this  machine  when  in  opera- 
tion, and  Fig.  3  a  side  view  of  the  frame,  of  which  Messrs.  Flory  &  Co., 
the  manufacturers,  send  us  the  following  description: 

The  roUers  B  and  C^  are  8  feet  between  the  side-pieces.  The  roUer  B,  forming  the 
axle,  is  about  16  inches  longer  than  the  other.  The  wheels  are  24  inches  in  diameter, 
4  inches  thick,  made  of  pieces  of  2-inch  lumber.  Froi^  roUer,  C,  8  feet  between  side- 
pieces,  4  inches  in  diameter.  Front  wheels  10  inches  in  diameter,  so  set  as  to  let  the 
front  roller  and  platform  run  within  a  few  indies  of  the  ground.  Front  wheels  should 
be  on  movable  axles,  so  as  to  raise  or  lower  the  machine.  The  platform  is  made  of 
heavy  ducking,  endless,  and  revolves  between  the  two  roUers  B  and  C^  A  head-blook 
and  key  at  each  end  is  used  to  drive  the  roUer  C^  up  tight  against  the  axle  B.  Side- 
pieces  are  made  of  scantling;  2  by  6, 7  feet  in  front^  feet  in  rear  of  axle.  Arms,  G  O. 
2  by  2,  so  arranged  as  to  raise  or  lower  the  cover  P.  Cross-piece  in  front  of  roller  C 
^diagram  2),  set  so  close  as  to  serve  as  a  cleaner  to  the  platform,  also  protects  the  plat- 
form from  rocks,  dbo.  A  short  apron  is  attached  to  this  piece,  extending  to  the  ground. 
(If  necessary,  a  cleaner-strip  may  be  placed  immediately  under  roUer  C^  (diagram  2).) 
W  are  canvas  wings,  extending  forward  and  outward  at  an  angle  for  the  purpose  of 
driving  the  grasshoppers  in  from  either  side ;  and  as  the  machine  advances,  they  jump 
on  to  the  movable  platform  and  are  carried  into  the  rollers  B  and  C^  (diagram  2)  and 
crushed.  X  X  are  iron  rods  hanging  by  ropes  from  the  end  of  front  cross-piece  T.  V  V 
are  wires  extending  from  end  oi  iron  rods  to  oroas-pieco  T.  To  the  iron  rods  and  wire 
the  canvas  sides  are  sewed.  An  apron  of  canvas  hangs  from  tiie  iron  rods  X  X  to 
sweep  the  fl;round.  Over  the  top  to  thepieces  C  C  a  canvas  cover  is  placed,  tacked  on, 
extending  back  to  the  cross-piece  F.    The  sides  are  also  olosed  up  with  canvas. 

3.  Trapping. — ^This  can  be  easily  accomplished,  especially  when  tiie 
locusts  are  making  their  way  from  roads  and  hedges.  The  ase  of  neta 
or  seiiiesy  or  long  strips  of  miialin|CaIioO|  or  similar  materials,  converging 
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after  the  manner  of  quail-nets,  has  proved  very  satis£actory.  By  digging 
pits  or  holes  three  or  four  feet  deep,  and  tlien  staking  the  two  wiiigs  so 
that  they  converge  toward  them,  hurge  numbers  may  be  secured  in  this 
way  after  the  dew  is  off  the  ground/ or  they  may  be  headed  off  when 
marching  in  a  given  direction.  Much  good  caa  be  accomplished  by 
changing  the  position  of  the  trap  while  the  locusts  are  yet  small  and  con 
gregate  m  isolated  or  particular  patches. 
Mi.  a.  N.  Moyer,  of  Wyandotte,  Eans.,  writes,  March  22, 1877 : 

A  street  or  an  aUej  wiU  cause  the  locusts  to  vary  a  few  points  from  their  line  of  march. 
BOf  when  approaching  the  bonks  of  a  river  before  being  able  to  fly,  they  "wiU  follow  the 
bulks  seemmjgly  in  search  of  a  bridge.  At  Index>endencey  Mo^  they  came  into  town  and 
were  led  to  the  public  square,  whidi  is  surrounded  by  a  waU  of  dressed  stone ;  several 


wagon-loads  were  removed  in  one  day.  Now,  in  aiming  to  capture  and  destroy  them 
when  ihey  are  on  the  march,  suppose  a  x>ortable  fence  lined  with  tin  or  some  smooth 
material  be  used,  and  placed  in  the  form  of  a  V  with  an  opening  at  the  apex,  and  there 


a  reoeptaole  for  them  be  placed  or  dug,  I  think  immense  quantities  could  be  corraled 
in  a  a^  with  venr  little  labor.  I  have  worked  on  that  plan  somewhat,  and  know 
whereof  1  speak.  Then,  to  assist  them,  let  t^o  men,  holding  opposite  ends  of  a  long 
piece  of  canvas,  or  any  light  material  which  wiU  bear  a  long  stretch,  surround  and 
•teadHy  run  them  into  the  portable  pits. 

A  second  fact  concerning  their  habits  can  be  utilized.  At  night,  if  cool,  or  at  the 
approach  of  a  shower,  they  run  for  shelter;  trees  always  preferiid.  If  on  ever^  acre 
or  every  five  acres  a  cistern  could  be  dug  and  some  branches  placed  high  above  it  or  a 
tree  placed  as  if  in  the  center,  immense  quantities  cottld  be  caught.  I  nave  seen  many 
bushels  massed  at  the  foot  of  a  large  eun,  between  the  cavitke  formed  by  its  great 
roots;  they  were  a  writhing  mass  a  foot  in  depth. 

Mr.  F.  M.  Dongan,  of  Mount  Pleasant,  Kans.,  has  met  with  consider- 
able saccess  with  the  following  mode  of  ditching : 

Dig  a  pit  3  feet  deep  and  from  2  to  7  feet  wide,  then  make  a  ditch  2  or  "3  feet  broad 
and  about  2  feet  deep,  running  from  the  pit  toward  the  point  from  which  the  locusts 
are  making  their  appearance.  To  gather  a  broad  army  of  insects,  take  a  plow  and  run 
ftnrows  diagonally  m>m  the  ditch,  which  must  afterward  have  all  loose  earth  removed 
with  spades.  In  this  way  the  insects  are  brought  together  toward  the  ditch  and  finally 
into  the  pit. 

DUcking  and  trenching  properly  come  under  this  head ;  and  both  plans 
are  very  effectual  in  protecting  crops  against  the  inroads  of  traveling 
schools  of  the  insects.  They  were  found  especially  advantageous  in 
much  of  the  ravaged  countiy  in  1875,  where  there  was  little  or  no  hay 
or  straw  to  bum.  They  are  the  best  available  means  when  the  crops 
are  advanced,  and  when  most  of  the  other  destructive  methods  so  advis- 
able early  in  the  season  can  no  longer  be  effectually  used.  Simple 
ditches,  two  feet  wide  and  two  feet  deep,  with  perpendicular  sides,  ofEer 
effectual  barriers  to  the  young  insects.  They  must,  however,  be  kept 
in  order,  so  that  the  sides  next  the  fields  to  be  protected  are  not  allowed 
to  wash  out  or  become  too  hard.  They  may  be  kept  friable  1^  a  brush 
or  rake. 

^^  The  young  locusts  tumble  into  such  a  ditch  and  accumulate  and  die 
at  tlie  bottom  in  large  quantities.  In  a  few  days  the  stench  becomes 
great,  and  necessitates  the  covering  up  of  the  mass.  In  order  to  keep 
the  jsm^  ditch  open,  therefore,  it  is  best  to  dig  pits  or  deeper  side  ditches 
at  short  intervals,  in  wliich  the  locusts  wiU  accumulate  and  may  be  buried. 
If  a  trench  is  made  around  a  field  about  hatching-time,  but  few  locusts 
will  get  into  that  field  until  they  acquire  wings,  and  by  that  time  the 
prindpal  danger  is  over,  and  the  insects  are  fast  disappearing.  If  any 
should  hatch  within  the  inclosure,  they  are  easily  driven  into  ^e  ditches 
dug  m  different  parts  of  the  field.  The  direction  of  the  apprehended 
approach  of  the  insects  being  known  from  their  hatching  locality,  ditch- 
ing one  or  two  sides  next  to  such  locality  is  generally  sufiicient,  and  when 
tarmcrs  join  they  can  construct  a  long  ditch  which  will  protect  many 
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farms.  •  «  «  Where  the  soil  is  tenaoeons  and  water  can  be  let  into 
the  ditches  so  as  to  cover  the  bottom,  they  may  be  made  shallower  and 
still  be  effectual.  The  width  and  depth  of  the  ditch  is  important,  and  as 
experience  differed  somewhat,  I  have  been  at  pains  to  get  the  experience 
of  a  large  number  of  correspondents  addressd  by  circular.  Many  have 
successfully  used  ditches  2  feet  deep  and  18  inches  wide;  a  few  have 
made  them  only  18  inches  by  18  tnches.  Those  who  have  used  water 
found  12  inches  by  15  inches  sufficient,  while  the  larger  number  used  a 
ditch  such  as  I  have  recommended,  viz.,  2  feet  deep  by  2  feet  wide,  with 
perpendicular  sides.  Having  been  the  first  to  recommend  proper  ditch- 
mg  in  this  country,  I  have  felt  particular  interest  in  its  results,  and  have 
b^  in  no  smaU  degree  amused  at  the  fault  found  with  my  reconimenda- 
tio;i  by  those  who,  through  slovenly-made  ditches  or  other  causes,  have 
not  been  successftil  in  tins  mode  of  warfiue.  It  is  less  effectoaJ  against 
the  newly-hatched  young,  which  more  easily  crawl  up  a  perpendicular 
bank  than  the  larger  ones,  and  its  efficacy  will  vary  with  the  nature  of 
the  soil  and  other  circumstances ;  for,  in  proportion  as  the  soil  is  loofiA, 
and  the  ditches  hence  apt  to  fill  up  by  the  action  of  strong  winds,  or  in 
proportion  as  strong  winds  carry  &e  insects  over,  ditching  will  neces- 
sarily foil.^ 

<<  Those  who,  from  theory  rather  than  from  experience^,  are  sk^tical 
about  the  efficaqy  of  ditching,  urge  that  the  locust,  especially  in  the  pupa 
state,  can  hop  more  than  two  feet  In  truth,  however,  wheth^  when 
traveling  in  a  given  direction  of  their  own  accord,  or  when  being  driven 
or  disturbed,  they  very  seldom  leap  that  distance,  as  all  who  have  had 
experience  weU  Imow.  That,  on  a  i)inch,  the  pupa  can  leap  even  farther, 
is  true;  but  the  f^t  remains  that  in  practice  Caloptenus  spretm  seldom 
does.  So  the  chinch-bug,  though  capable  of  flight,  wiU  yet  tumble  into 
a  ditch  by  myriads  rather  than  use  its  wings.  Even  the  larger  winged 
Acridia  and  CEdipodse  tumble  into  such  a  ditch,  and  seldom  get  out 
a^ain.  I  would  remark  in  this  connection,  also,  that  a  ditch  three  feet 
wide,  unless  correspondingly  deep,  will  be  more  apt  to  permit  the  inseets 
to  esc^e,  when  once  in,  than  a  narrower  one.  In  hopping,  the  more 
perpendicular  the  direction  the  insects  must  take,  the  shorter  will  be  the 
distance  reached. 

"  The  efficacy  of  the  ditch  depends  not  so  much  on  the  inability  of  the 
young  locusts  to  jump  or  scale  it,  as  on  their  tendency  not  to  do  so.  In 
the  bottom  of  the  ditch  they  soon  become  demoralized,  crippled,  and 
enfeebled  by  constant  effort,  and  the  trampling  and  crowding  upon  one 
another.'' 

From  the  numerous  instances  that  have  come  to  our  knowledge*  we 
give  the  following  to  illustrate  the  benefits  derived  from  proper  ditdung: 
Just  back  of  the  fair-grounds  at  Kansas  City,  Mo.,  IVIr.  F.  D.  Adldns 
had  about  three  acres  in  vegetables  in  1875.  The  locusts  hatched  in 
large  numbers  all  around  the  city,  but  were  especially  abundant  iii  the 
Immediate  vicinity  of  this  trudc-garden,  and  seemed  bent  upon  its 
destruction.  Mr.  Adkuis,  remembering  his  experience  with  the  same 
plague  in  1867,  began  active  operadons  in  ditching  for  their  destruction 
in  1875 ;  and  though  the  country  for  miles  around  was  laid  waste,  yet 
this  little  three-acre  field  was  untouched— a  i)erfect  oasis  in  the  desert, 
at  once  giving  pleasure  to  the  eye,  and  speaking  eloquently  of  what  may 
be  accomplished  by  a  little  judgment  and  perseverance. 

Of  the  experiences  in  1877  as  to  the  efficacy  of  ditches,  the  following 
are  some  of  the  more  valuable  i 

Yoore  of  June  27  was  duly  received,  and,  in  answer,  would  say,  that  up  to  the  pres- 
ent our  ** 'hopper-ditches"  liave  proved  entirely  successful,  or,  at  least,  to  my  fiiU 
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MtisfiMtioQ,  to  wit:  We  luiV6  probably  not  lo«t  to  exceed  one  acre  oat  of  serenty-five 
planted,  inclnding  eem,  wbeat,  lye,  oati,  and  potatoes  or  yegotablee,  among  which 
we  had  planted  peaee,  beans,  beets,  lettnce,  onions,  sqoaBhes,  melons,  &^.  Cor  'hop- 
pers have  been  gone  now  ten  or  more  days,  bat  wo  are  in  constant  fear  that  they  will 
drop  down  npon  as  every  day,  but  if  they  do  not  we  shall  have  a  ftill  crop,  so  far  as 
'hoppers  are  concerned. 

Inclosed  please  find  a  roa|;4i  pen-sketch  of  my  farm  and  sniroonding  conntry,  show- 
ing tho  water  and  'hopper  ditches,  also  the  dinerent  crops  on  the  place  and  those  of 
mv  neighbors.  L.  J.  Apply,  A.  J.  GiUman.  and  W.  D.  Colis  who  cat  ditches  aronnd 
what  little  wheat  they  iiaT«  left  onharmea  after  they  saw  that  my  ditches  were  prov- 
ing snccessful,  and  I  am  happy  to  state  that  they  have  likewise  been  as  saoceesnQ  as 
myself,  so  far  as  they  took  advantage  of  the  'hoppers,  bat  they  did  not  commence 
ontil  these  had  eaten  in  some  distance  Itom  the  edge  of  their  grain ;  conseqnently  they 
were  compelled  to  oat  throngh  their  grain  to  head  them  ofll 

I  first  had  a  ditch  cat  aU  aioond  the  oatside  of  my  place,  commencing  on  the  north- 
west oomer  and  flninblng  on  the  soathweM;  comer,  at  the  slongh ;  then  I  had  ditches 
cat  around  the  garden,  track-pi^«h,  and  wheat,  to  protect  wose  from  the  'hoppen 
hatched  on  the  &rm.  My  ditches  were  from  one  aiid  a  half  to  two  feet  wide,  and 
abont  as  deep  as  wide,  with  perpendicnlar  banks  or  sides,  and  two  poet-holes  side  by 
side  across  the  bottom  of  the  ditch  (with  seven-inch  post-anger  bits)  two  feet  in  depth, 
abont  once  every  rod,  at  first,  and  afterward,  in  places  where  large  swanns  or  herds 
attacked  ns,  as  often,  sometimes,  as  every  foor  feet. 

Up  to  the  time  of  the  development  of  the  'hoppefs*  wings  a  lees  nomber  of  pits  or 
tiap-holes  wiU  do,  bnt  after  that  time  it  is  very  neoessary  to  have  the  sink-holes  near 
toMther,  as  the  'hoppers  will  travel  bat  a  short  distance  in  the  bottom  of  the  ditch 
bcaore  they  will  attempt  to  olimb  the  sides  onless  precipitated  into  a  pit-hole ;  conse- 
qaenthr  the  sink-holes  are  the  most  hnportant  part  of  the  warfure.  the  ditch  acting  as 
a  kind  of  ron-way  to  the  trap  or  sink-holes.  As  to  the  cost  ef  tne  ditch  it  most  be 
borne  in  mind  that  our  land  is  a  light  sandy  loam,  and  conseqnently  very  easy  digging. 
and  I  was  fbrtanate  in  hinnc  most  ef  my  laborers  rather  cheaply,  from  75  cents  to  fl 
per  day  and  board,  and  the  nands  cot  from  15  to  80  rods  per  day  each,  making  an 
average  of  17|  rods  per  day ;  bat  I  think  they  were  extra  good  laborers. 

After  the  ditch  was  complete,  and  with  sink-holes  about  one  to  every  rod,  I  employed 
a  toed,  responsible  laborer  for  a  month  to  keep  the  ditch  In  order  and  bore  new  sink- 
hmes  as  often  as  the  otb^^  were  filled  with  'hoppers,  always  patting  some  eartii  in  the 
holes  containing  the  uoppers,  ooverine  them  to  prevent  their  escape  and  the  disagree- 
able odor  from  decompodtion.  And  let  me  here  remark  that,  while  this  last  laborer 
made  an  average  of  two  hundred  and  thirty  sink-holes  per  day,  two  feet  deep,  he  was 
at  times  anable  to  fomisb  sink-holes  as  fast  as  they  were  filled  with  *hopp^B,  so  that 
every  few  days  I  was  obliged  to  ftumish  ao  extra  hand  to  assist  \p.  making  sink-holes. 

In  regard  to  the  numb^  of  bushels  of  'hoppers  caught,  it  is  difficult  to  determine, 
as  a  piA  of  the  holes  would  be  filled  fhll,  and  others  probably  not  more  than  three- 
foortiis  fhU.  Each  hole,  if  fhll,  would  contain  at  least  half  a  bushel  of  ^hoppers,  if 
alive,  and  I  think  more  rather  than  lesa 

The  hatchinff-grounds  were  aD  about  us,  the  ground  being  literally  .filled  with  eggs 
almost  everywhere  around  us,  as  weD  as  on  the  farm,  20  acres  of  which  was  breaking. 
I  am  quite  certain  that  aU  the  ^hoppers  hatched  on  my  fkrm  were  in  the  ditch  before 
they  were  two  weeks  old,  respectively ;  and  had  all  of  my  neighbors  commenced  ditch- 
ing as  thoroughly  as  we  did  and  as  early  hi  the  season  (I  commenced  abont  the  middle 
of  April),  I  am  unite  sure  we  would  have  had  a  good  crop  all  about  the  country  and 
witb  not  more  than  half  the  labor  that  it  was  to  us  after  the  ditch  was  dug ;  besides 
we  would  have  had  but  very  few.  if  any,  'hoppers  to  take  wings  and  fly  away. 

I  have  demonstrated  to  my  mind  that  a  cLitoh  cut  around  160  acres  of  land  before 
hatching  time,  supplied  with  only  a  limited  number  of  sink-holes,  will  catch  all  the 
'hoppers  hatched  on  said  land^  besides  many  from  the  oatside,  before  they  aro  more 
thain  two  weeks  old,  respectively.  'Hcmpers  are  very  uneasy  when  young,  and  almost 
constantly  on  the  move  when  the  weather  is  feir,  ana  will,  as  a  conse<T|ueiice,  reach  the 
ditch  at  some  point  soon  after  they  are  hatched  out.  We  had  but  little  or  no  trouble 
to  take  care  of  the  'hoopers  until  after  they  were  more  than  half  grown  and  had 
traveled  two  or  three  miiee  and  had  collected  in  large  droves ;  then  they  camo  iu  such 
numbers  that  it  was  sometimes  difficult  to  take  care  of  them.  But  if  myiieighlx)rH  had 
provided  ditches,  but  a  smaU  number  of  those  would  have  ever  reached  us. 

The  number  or  rods  of  'hopper-ditch  cut  on  my  farm  is  between  650  and  700  rods,  at 
a  cost  not  to  exceed  |1  per  acre  of  the  entire  farm  of  120  acres. 

Through  low,  wet  places,  where  ditches  are  impracticable,  stock-boards  can  bo  set  up 
edgewise  and  use  common  fence-boards  for  caps  fthus:  T)»  breaking  the  joints  of  the 
stock -boards  with  the  center  of  the  fence-boards,  to  prevent  the  stock -boards  ftwn 
falling  over. 

There  were  times  after  the  weather  became  warm  when,  in  passing  along  the  ditch. 
It  would  remind  one  of  a  hive  of  honey-bees  swamung,  from  the  buzzing  noise  of  the 
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''bluebottle''  fliesi  busy  among  the  dead  and  during  'hoppera  in  the  smk-hdlefly  and 
sometimeB  the  stenoh  wae  so  great  from  decompoemg  'hoppera  that  it  wae  nekening  to 
paas  along  to  the  windward  of  the  ditch.— [J.  6.  Cniryery  Saint  James,  Minn.,  July  IS^ 
1877. 

Bat  people  are  everywhere  coming  back  to  the  realization  of  the  fact  that  ^e  ditch 
is  the  best  thing  of  alL  At  Clearwater  they  began  at  least  a  week  earlier  than  at 
MontioeUo,  and  all  tnmed  to  ditdiing  with  a  project  of  saving  half  a  crop. — [Mr.  Allen 
Whitman,  June  16, 1877. 

Ditching  is  the  most  effectual  way  of  fighting  the  young,  but  is  too  expensive  in  a 
new  coun&7  where  many  poor  men  have  to  fi^t  iingle-handed. — [J.  O.  MoGrue,  Aa- 
dubon,  Becker  County,  Minn.,  November  5. 1837. 

Farmers  living  at  Brushy  Bend  dug  a  ditch  over  half  a  mile  long,  on  the  n<»th  side 
of  a  farm.  At  tne  bottom  of  the  trench  they  made  holes  about  five  fiset  apart  making 
about  four  hundred  and  eighty  holes  in  alL  Each  of  these  holes  will  hold  about  a 
bushel,  and  the  'hoppexB  traveling  south  from  the  sand^dges  will  fill  them  quite  fUl 
in  one  day.  This  would  seem  incredible,  but  nevertheless  that  one  ditch  is  destrtyying 
about  four  hundred  and  ei^^ty  bushels  of  'hoppecsper  day.— TNelnaska  Eagle. 

They  can  be  fought,  and  fought  BucceeBfntly.  raa,  with  kerosene  or  coal-tar  may 
be  economically  us^  But  ditching  is  the  thing :  yes,  the  very  thing.  This  season,  in 
this  county,  hundreds  of  bushels  have  been  dmroyed  by  this  method;  whole  fumsy 
reaching  hundreds  of  acres,  have  been  perfectly  protected.  One  of  our  citLEcna  has 
taken  over  one  hundred  bushels,  and  this  at  a  time  when  the  insects  were  not  one-third 
grown. — [A.  H.  Gleason,  Little  Sioux.  Iowa,  June,  1877. 

From  what  I  have  seen,  I  believe  tnat  on  the  smooth,  open  pnurie,  where  ditching 
is  properly  done,  it  is  one  of  the  best  means  ofpxotection  ag^unst  the  young  'hop- 
peFB.--{  J*  I*  Salter,  Saint  Cloud,  Minn.,  June,  1877. 

Ditching  has  been  resorted  to  and  proved  satisfactory.  Nature  of  soil,  sandy  loam ; 
depth  of  ditch,  eighteen  inches  ^width  of  ditch,  two  feet. — [Thomas  Nixon,  Argyle^ 
Sumner  County,  Kans.,  June  5, 1877. 

Protection  by  harriers. — ^Where  ditches  are  not  easily  made,  and  where 
lumber  is  plentifid^  a  board  fence  two  feet  high  and  with  S-inch  batten 
liailed  to  top  on  side  from  which  the  locnsts  are  cojmngj  the  edge  of  it 
smeared  with  coal-tar,  wiU  answer  as  aneffectoal  barrier,  and  pro^e  use- 
ful to  protect  fields  or  gardens. 

Coalroil.— The  use  of  coal-oil  and  coal-tar  may  best  be  considered  in 
this  connection,  as  both  substances  are  employed  in  various  ways  for 
trapping  and  destroying  the  insects.  As  we  shidl  presently  see.  in  con- 
sidering the  different  available  destructive  agents,  coalroil  is  uie  very 
best  and  cheapest  ttiat  can  be  used  against  the  locusts.  It  may  be  used 
in  any  of  its  cruder  forms,  and  various  contrivances  have  been  employed 
to  fEkcilitate  its  practical  application.  The  main  idea  embodied  in  these 
contrivances  is  that  of  a  shallow  receptacle  of  any  convenient  size  (try- 
ing firom  about  3  feet  square  to  about  8  or  10  by  2  or  3  feet),  provided 
with  high  back  knd  sides,  either  mounted  upon  wheels  or  runners,  or 
carried  (by  means  of  suitable  handles  or  supporting-rods)  by  hand.  If 
the  "pan''  is  larger  than,  say,  3  feet  square,  it  is  provided  with  trans- 
verse partitions  which  serve  to  prevent  any  slopping  of  the  contents  (in 
case  water  and  oil  are  used),  when  the  device  is  subjected  to  any  sudden 
irregular  motion,  such  as  tipping,  or  in  case  of  a  wheeled  pan,  when  it 
passes  over  uneven  ground.  The  wheeled  pan  is  pushed  like  a  wheel- 
barrow; the  hand-worked  pan  is  carried  by  long  handles  at  its  ends.  On 
pushiug  or  carrying,  as  l^e  case  may  be,  these  pans,  supplied  with  oil, 
over  the  infested  fields^  and  manipulating  the  shafts  or  handles  so  as  to 
elevate  or  depress  the  front  edge  of  the  pan  as  m^  be  desired,  the  locusts 
are  starUed  firom  their  places  and  spring  into  the  tar  or  oil,  when  they 
are  either  entangled  by  the  tar  and  die  slowly,  or,  coming  in  contact 
withlhe  more  active  portion  of  the  oil,  expire  almost  immediately.  In 
Colorado  they  use  it  to  good  advantage  on  the  water  in  their  iriigating- 
ditdies,  and  it  may  be  used  anywhere  in  pans  or  in  saturated  doths, 
stretched  on  fiitimes,  drawn  over  the  field.  The  method  of  using  it  on  the 
irrigating-ditches  in  Colorado  is  thus  reported  by  Prof.  R.  L.  Packard  : 
"It  consists  essentially  in  pouring,  or,  better,  dropping  coal-tar  or  coal- 
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oil  on  the  niiming  water  with  which  the  irrigating  ditches  are  supplied. 
The  method  of  supplying  these  ditches  with  oil  is  very  simple.  It  is  only 
necessary  to  sprinkle  a  few  drops  of  coal-tar  on  the  stream,  when  the 
oils  contained  in  the  tar  are  diffused  over  the  surface  of  the  water,  and 
coming  in  contact  with  the  insects  (no  matter  how  many),  cause  their 
speedy  death.  The  toxic  power  of  coal-oil  upon  the  insects  is  very  re- 
markable ;  a  single  drop  of  it  floating  on  the  water  is  capable  of  causing 
the  death  of  a  hurge  number  of  insects.  A  simple  and  ingenious  mode 
of  keeping  up  a  constant  supply  of  the  tar  to  a  ditch  I  saw  exemplified 
upon  the  flEiim  of  Mr.  Amett.  A  three-quart  can  is  perforated  on  the 
side  close  to  the  bottom,  a  chip  loosely  fitting  the  aperture  is  inserted 
therein,  and  the  can  is  then  immersed  (by  a  weight  if  necessary)  in  the 
ditch.  Three  quarts  or  less  of  tar,  trickling  out  drop  by  drop  from  this 
slight  vent,  are  suf&cient  to  keep  a  great  length  of  ditch  supplied  with 
eo^-oil  for  thirty-six  hours.  The  precise  extent  of  ditch  which  may  thus 
be  rendered  toxic  to  the  locusts  cannot,  of  course,  be  exactly  stated.  It 
is  in  fact  quite  indefinite,  for  the  reason  that  the  quantity  of  oil  necessary 
to  kill  one  of  the  insects  is  almost  infinitesimal,  and  for  the  fiorther  reason 
that  a  single  drop  of  oil  will  cover  quite  a  large  surfiace  when  dropped 
on  water,  so  that  taking  these  two  facts  together,  it  is  easy  to  see  that  a 
very  small  quantity  of  tar  or  oil  will  serve  to  guard- by  means  of  ditches 
a  large  tract  of  territory  from  the  ravages  of  the  young  (imwinged) 
locusts.'^ 

The  pans  that  were  used  in  Kansas  and  Iowa,  but  principally  in  the 
former  State,  were  of  very  simple  construction  and  very  effectual.  We 
give  the  descriptions  of  them  as  they  first  appeared  in  Mr.  Eiley's  Locmt 
Plague  in  tlie  United  States: 

<^  A  good  and  cheap  pan  is  made  of  ordinary  sheet-iron,  8  feet  long,  U 
inches  wide  at  the  bottom,  and  turned  up  a  foot  high  at  the  back  ana  an 
inch  high,  at  the  front.  A  runner  at  each  end,  extending  some  distance 
behind,  and  a  cord  attached  to  each  front  comer,  complete  the  pan,  at  a 
costof  about $1.50.    (PI.  Vm,  Fig.  2.) 

"We  have  known  fix)m  seven  to  ten  bushels  of  young  locusts  caught 
with  one  such  pan  in  an  afternoon.  It  is  easily  pulled  by  two  boys,  and 
by  running  several  together  in  a  row,  one  boy  to  each  outer  rope,  and 
one  to  each  contiguous  pair,  the  best  work  is  performed  with  the  least 
labor.  Longer  pans,  to  be  drawn  by  horses,  should  have  transverse 
partitions  (fl.  lU,  Fig.  8)  to  avoid  spilling  the  liquid ;  also  more  runners. 
The  oil  may  be  used  alone  so  aa  to  just  cover  the  bottom^  or  on  the  sur- 
face of  water,  and  the  insects  strained  through  a  wire  ladle.  When  the 
insects  are  very  small,  one  may  economize  in  kerosene  by  lining  the  pan 
with  saturated  cloth  j  but  this  becomes  less  ef&cient  afterward,  and  frames 
.of  cloth  saturated  with  oil  do  not  equal  the  pans.  Where  oil  has  been 
scarce,  some  persons  have  substituted  concentrated  lyCj^  but  when  used 
strong  enough  to  kiU,  it  costs  about  as  much  as  the  oiL  The  oil-pans 
can  be  used  only  when  the  crops  to  be  protected  are  small. 

"Small  pans  for  oil,  attached  to  an  obliquing  pole  or  handle,  do  exQ&l- 
lent  service  in  gardens." 

Mr.  A.  A.  Price,  of  Butland^  Humboldt  County,  Iowa,  sends  the  Com- 
mission the  following  description  of  a  coal-oil  pan  to  be  drawn  on  run- 
ners,  and  which  was  used  with  much  success  in  Northwestern  Iowa  (PL 
VnijFig.l): 

Take  »  oommon  board  from  12  to  16  feet  in  length  for  the  foundation  or  bed-piece. 
Hake  a  tin  troiuch  4  inches  deep,  6  inches  ^de,  and  as  long  as  required.  DiTide  the 
trongh  Into  partitions  by  means  of  strips  of  tlD,  so  that  eacm  partition  is  a  foot  long, 
thns  avoiding  the  spiUing  of  oiL    Back  of  this  place  a  strip  of  tin  IG  inches  wide  and 
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tt  l<mK  «B  the  trough.  The  back  most  be  finnly  seonred  hv  brsoas  nuoiuDs  doim  to 
tba  mat  edge o( the  boanL  Under  ail  thieplaee  three  wooden  roynere  3  feet  longud 
riK>d  with  iron  &r  the  txaagh  to  ride  on.  FOl  tho  pan  half  fall  of  water,  ^d  then  add 
a  8maU  quantity  of  kerosene— si^cient  to  cover  the  water.  A  hotso  may  bo  hitched  to 
tha  madune  by  fastemng  a  ropeio  the  oatsida  numera.  *  «  «  The  lightnem  of  the 
machtna  will  aJlow  its  Iwing  need  on  any  crops.  ••»••* 

A  machine  of  tills  sort  was  patented  by  Mr.  Jjoreazo  B.  Catifiekli  of 
Byraccifie,  Febr.  (Patent  No.  187,509,  dated  February  20,  1877).  The 
fiMiowing  description  and  figures  will  sen^e  to  illostrate  his  pan  more 
ftilly.  ^.  Vn,  Fig.  1,  represents  a  perspective  view;  PL  Vn,  Fig.  2,  a 
longitudinal  sectional  view  on  the  line  xxia  the  preceding: 

Referring  to  the  parts  by  letters,  letters  A  represent  the  pans,  made  of  zinc,  tin.  or 
any  light  anitable  material,  and  of  any  enitable  size  and  depth  adapted  to  the  metnod 
of  nropoliion.  For  carrying  by  hand  1  have  ibund  abont  8  to  3  ibet  long,  d  feet  'wide, 
and  3  to  4  inches  deep  a  very  good  size.  The  sidee  of  the  pans  may  all  be  perpendicular 
to  the  bottom,  except  the  lion  t  aide,  which  ahoold  be  a  little  inclined,  aa  shown  at  Figs. 
1  and  8,  to  facilitate  passing  over  grass,  oats,  wheat,  and  ve^tatlon  similar  in  size. 
The  pans  A  are  placed  m  a  row.  close  to  each  other,  and  united  by  bottom  straps,  B,  to 
wliieti  they  ar»  secnred  by  rivets,  b. 

O  is  a  tnun,  Ita  ends  socored  to.  the  extreme  ends  and  bottom  of  the  two  onter  paaa 
A|  and  its  oentaul  part  secured  upon  the  upper  end  of  a  king-post,  c,  D  D  axe  handles, 
one  at  each  end  of  the  series  of  pans.  £  is  an  upwardly  extended  back  for  the  pans, 
and  ifl  formed  bv  sinml v  extendmg  the  backs  of  the  pans  themselves  upward,  or  by 
attaching  a  light  cloth  back  to  etandarda  e. 

It  win  06  evident  that  the  series  of  pans  may  be  extended  to  any  desired  lenftth,  or 
that  a  single  pan  mav  be  used  short  enough  to  sustain  it  own  weight,  or  made  loneer 
and  braced,  aa  described,  and  divided  transversely  by  walls  into  compartments,  wluch 
win  prevent  the  oU  running  all  to  one  end  of  the  device  when  such  end  ia  low^  tlian 
theomer. 

In  operation  the  device  is  carried  bv  ihe  handlee  D,  with  the  paos  near  to  tiie 
grouno,  and  aa  it  is  advanced  the  insects  Jump  up  and  are  recet^M  in  the  advandog 
pan,  or,  striking  the  back  £,  fall  into  the  petroleum,  of  which  thane  is  one-half  inch  or 
mora  in  depth  m  the  pans,  where  they  die,  or,  Jumping  there&om,  die  on  the  ground. 

This  pan  was  sold  in  the  West  at  an  exorbitant  price,  $4  beln^ 
charged  for  royalty.  Wherever  we  had  an  opportunity  we  advteed 
fkrmers  not  to  use  it,  but  to  construct  others  such  as  we  have  already 
described,  and  every  bit  as  good,  at  £ep:  less  expense.  The  prindple 
cannot  be  patented,  £br  since  1875  similar  coal-oil  pans,  virtual  oat- 
growths  of  the  canvas  frames  originally  employed  for  the  same  purpose, 
have  been  ^^ known  and  used''  in  Colorado.  This  &ct  is  sufficient  in  law 
to  defeat  any  patent  right  based  upon  any  application  for  a  patent  sub- 
sequent to  such  knowleage  and  use. 

The  essential  features  in  all  the  contrivances  are,  in  fact,  1.  A  plat- 
form that  runs  on  the  ground,  on  runners  or  wheels;  2.  A  canopy  at 
right  angles  with  it;  3.  A  reservoir  at  the  junction  to  contain  the  liquii 

Another  pan,  of  which  we  give  a  sketch  (PL  vn,  Fig.  3).  was  made 
by  Mr.  James  Adams  of  Abilene,  Kans.  It  is  10  feet  long,  2  feet  wide; 
back  (a)  1  foot  high;  front  (b)  about  2  inches  high  at  tie  inner  edge; 
ends  (o)  2  feet  high.  Tho  fr^out  is  made  of  a  board  6  inches  wide«  leaning 
inwam  at  an  angle  of  about  45^.  A  cloth  screen  is  placed  on  the  back 
part,  which  prevents  the  reel  froDi  knocking  tho  locusts  back  over  the 
pan. 

Tho  whole  is  made  of  pine,  aud  costs  $8  or  $10.  The  pan  is  painted 
witjxiu  with  asphaltnm  paint,  which  renders  it  Impervious  to  water  oi 
oil.  The  pan  rests  in  front  upon  runners,  to  wliich  i*opes  are  attached 
for  drawing,  and  on  wheels  behind  which  cany  belts  to  tiun  the  reeL 
The  reel  revolves  just  in  front  of  the  pan,  causing  the  locusts  to  hop, 
and  then  knocking  them  into  the  pan.  A  brush  of  doth  is  sometimes 
ftMtened  to  one  arm  of  the  reel  to  brush  into  the  pan  any  locusts  that 
may  be  on  the  front  piece.  Several  of  these  pBsis  were  used  abont  Abi- 
lene, and  did  good  work. 
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A  oontrivaiice  shown  iu  P].  YUI,  Fig.  3,  constructed  by  President 
John  A.  Anderson  for  use  on  the  Agricultural  College  farm  at  Manhat-' 
tan,  Kans.    The  following  description  is  taken  from  tiie  Indnstrialist: 

Yesterday  afternoon  ^e  bad  the  following  cheap  macliLn©  built  in  a  couple  of  houiB, 
which  thns  far  promi»e8  to  do  all  the  work  of  either  of  the  oil-maohlnes :  Tliree  pieces 
of  fence-board y  4  feet  long  and  three  or  four  feet  apart,  serve  as  sled-nmneis.  To  the 
ftoui  enda  is  nailed  a  fence-board  15  or  more  feet  long.  To  Hmy  and  over  the  runnoziy 
three  pieces  of  blattt,  each  4  feet  long,  are  attached  by  a  leather  hin^e;  and  ineh*and-fr* 
ftalf  holes  throtigh  the  back  end  of  tlieBO  slatii  receive  light  standards,  the  lower  ends  of 
which  are  fastened  to  the  back  ends  of  the  runner:^  by  a  leather  hinge.  Peff-holes  in 
the  upper  half  of  the  standards  enable  yon  to  place  the  slats  at  any  desirable  angle. 
On  the  back  ends  of  these  slats  is  nailed  a  strip  15  feet  long,  parallel  with  the  fence* 
board  and  3  feet  ironi  it :  and  to  these  is  tacked  coai'sc  muslin  15  feet  in  length,  which 
forms  an  apron  or  movable  screen  that  can  be  set  at  any  angle.  To  the  front  ends  of 
the  outside  runnel's  a  long  piece  of  fence-wire  was  attached,  and  a  mule  was  hitched  to 
the  wire,  much  to  the  disgust  of  the  unile.  A  boy  can  i»ull  the  light  machine,  but  mulee 
puU  longer  than  boys  do. 

On  trSl  it  worked  to  a  charm ;  and  this  niomui^  the  ground  gone  over  shows  several 
dead  'hoppera  to  the  etiuare  foot,  notwithstauding  the  fact  that  they  had  quickly 
jumped  ou  the  aprun.  It  should  be  used  against  the  wind,  and  promises  to  ue  very 
effective.    Any  man  can  make  the  above  in  tsvo  hours,  and  it  is  wortJi  tiying.  ^ 

It  was  found  to  do  very  good  service,  killiag  the  young  locusts  in 
considerable  numbers.  Tlic  oil  did  not  evaporate  so  rapidly  as  was 
anticipated.  One  thorough  saturation  was  sufficient  for  fifteen  or  twenty 
minutes^  when  a  httle  more  could  be  added.  K  the  machine  be  hauled 
against  the  wind,  nearly  all  the  locusts  which  hop  will  touch  the  oUed 
canvas.  They  generally  take  several  hops  upon  the  canvas  before  leav- 
ing it^  thus  insuiing  a  thorough  saturation  with  the  oU.  After  hopping 
from  the  apron  they  can  take  two  or  three  hops  upon  the  ground,  tiien 
lose  all  power  in  their  hind  legs,  stretching  them  straight  out  behind, 
and  finally,  in  one  or  two  minutes  after  bemg  "oiled,"  they  are  dead. 

The  Weekly  Kocky  Mountain  Kews  of  May  10, 1877,  contained  the 
following  notice  and  description  of  another  contrivance: 

Mr.  Ben  Long  brought  into  town  yesteixlay  alwut  a  half  bushel  of  gi'asshoppors, 
weighing  35  pounds,  caught  In  four  hours,  uu  half  an  acre  of  ground,  two  and  a  naif 
miles  northeast  of  Boulder,  with  his  new  machine.  The  machine  is  composed  of  ^o 
troughs,  each  5  feet  long,  and  joined  V-shape,  the  angle  being  toward  the  body  of  the 
maohlQe.  It  takes  up  about  7  feet  in  width.  The  troughs  are  5  inches  wide,  an  inch 
high,  dUed  mostly  with  water  and  covered  with  kerosene.  Behind  the  trough  is  a  wire 
BcreeUw  set  in  such  a  shape  that  if  the  'hoppers  Jump  against  it  they  must  tall  into  the 
trough.    It  runs  so  close  to  the  ground  that  lew,  if  any,  of  the  pests  escape  below  it. 

Mr.  0.  L.  Watrous,  of  Des  Moines,  Iowa,  suggests  a  contrivance  of 
this  sort^  with  the  addition  of  a  wing  on  either  side  of  the  ti-ough,  ex- 
tending forward  and  outward,  so  as  to  catch  more  locusts  that' may  be 
upon  tiie  ground.  He  fhrther  states  that  this  is  about  the  only  means 
that  was  employed  there  for  killing  them. 

LIr.  6.  V,  Swearingen,  of  Sidney,  Iowa,  under  date  of  June  14, 1877, 
states: 

The  cheapest,  and  to  my  mind  the  most  successful,  device  or  machine  is  musliu  or 
ducking,  10  feet  long,  about  IH  feet  wide,  fastened  to. strips  at  each  edge,  stretched  at 
ends  and  in  center  or  more  places  with  other  sUips ;  a  piece,  16  inches  wide  at  rear, 
eup]^orted  by  upright  strips.  Saturate  with  coal-oif,  and  have  a  boy  at  each  cud  carry- 
inff  it  slowly  over  the  ground. 

The  locusts,  in  hoppuig,  liKht  on  the  saturated  surface,  and  are  killed  by  the  coal-f»il, 
which  api)ear8  to  mo  to  bo  the  most  destructive  to  them  of  anything  yet  tried. 

Coal-tar. — This  may  be  used  with  most  of  the  contrivances  lust  de- 
scribed for  the  use  of  kerosene,  tod  while  not  c^ual  to  the  simple  kero- 
sene-pan for  speed  in  trapping  and  destroying,  is  yet  very  useful,  espe- 
cially in  the  neighborhood  of  gas-works  where  the  coal-tar  can  be  obtained 
at  nominal  cost.    It  also  permits  the  use  of  the  simplest  kind  of  pau« 
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Enough  tar  is  spread  over  whatever  receptacle  may  be  used  to  cover  well 
the  bottom^  and  when  this  becomes  sufficiently  matted  with  the  young 
locusts  so  as  no  longer  to  destroy  the  new  comers,  another  coating  is 
added^  and  so  on  until  it  becomes  necessary  to  remove  the  whole  mass, 
when  it  is  shoveled  Ixom  the  pan  and  burned;  or,  what  is  ^  preferable, 
wherever  there  are  wet  ditdies  it  may  be  thrown  into  these,  when  the 
oil  contained  in  it,  spreading  over  the  surface  of  the  water,  destroys  such 
locusts  as  may  jump  into  or  be  driven  into  such  ditches.  Where  the 
tar  is  scarce,  as  a  matter  of  economy  it  will  pay  to  melt  the  accumulated 
mass  iu  iron  vessels.  By  skimming  off  the  dead  locusts  that  rise  to  the 
sur&ce,  and  thinning  the  residuum  with  a  little  coal-oil,  it  may  be  used 
again. 

The  Hon.  A.  B.  Bobbins,  State  senator  firom  Wilmar,  Minn.,  deserves 
credit  for  having,  by  an  opportune  letter  in  the  Saint  Paul  Pioneer  Press 
and  Tribune  of  May  17,  successfidly  drawn  the  attention  of  the  people 
of  his  State  to  the  advantageous  use  of  coal-tar.  It  had  been  applied  in 
one  way  or  another  in  previous  years,  not  only  in  Kansas  and  Colorado, 
but  even  Minnesota. 

The  New  Ulm  (Minn.)  Herald  of  May  28,  1875,  had  urged  its  use 
spread  upon  sheets  of  building-paper,  and  the  same  recommendation 
was  refenred  to  in  fall  in  a  report  to  the  geological  and  natural  history 
survey  of  Minnesota  for  1876.  The  Farmers'  Union,  of  Minnec4[K>lifi^ 
under  date  of  August  8, 1876,  in  a  letter  from  Greeley,  Colo.,  had  de- 
scribed the  use  of  the  same  material  spread  over  stout  canvas  fastened 
to  a  frame,  to  be  dragged  over  the  ground.  It  was  referred  to  in  the 
following  words  in  Mr.  Biley's  eighth  annual  report  for  1875: 

Mr.  Bofos  Clark,  of  DenTer,  uses  a  piece  of  oil-doth  9  to  12  feet  long  and  6  feet  wide. 
One  side  and  each  end  are  secured  to  light  wooden  Btrips  by  common  carpet-tacks,  and 
the  comers  strengthened  by  braces.  The  oil-doth  is  smeared  with  coal-tar,  porchased 
at  the  Denver  gas-works  for  $7.50  per  barrel,  and  the  trap  is  dragged  over  the  ground 
by  two  men,  a  cord  about  ten  feet  lon^  being  £e»tened  to  the  fronteomers  for  that  pur- 
pose. The  entire  expense  of  the  trap  Is  about  $3.50,  and  as  it  is  light  and  easily  nan- 
died,  win  be  found  serviceable  on  smaU  as  wdl  as  laige  farms.  Zinc,  instead  of  oil- 
doth|  has  also  been  used  for  the  same  purpose. 

Finally^  the.same  use  of  it  in  much  the  same  words  ttos  recommended 
on  page  51  of  the  Beport  of  the  Oonference  of  Gtovemors  held  in  Omaha 
in  the  autumn  of  1876^  ten  thousand  copies  of  which  report  were  pub- 
lished; while  it  was  fiirther  recommended  in  our  first  Bulletin,  distrib- 
uted in  Apnly  1877.  It  is  somewhat  surprismg,  therefore,  that  its  pse 
should  have  proved  such  a  novelty,  though  the  fact  finds  explanation^ 
perhaps,  in  the  simple  form  of  pan  recommended  by  Senator  Robbins, 
and  the  commendable  enterprise  which  Governor  Pillsbury  displayed  in 
aiding  the  fiormers  to  obtain  material  The  coal-tar  plan,  when  so  forcibly 
brought  to  notice,  gained  favor  at  once  and  soon  created  quite  a  fuiore. 
The  H>llowing  extracts  will  show  what  was  thought  of  it,  the  extent  to 
which  it  was  used,  and  the  effective  manner  in  which  Governor  Pillsbmy 
assisted  the  formers  of  his  State: 

When^  after  a  brief  effort  to  exterminate  the  insecto,  there  seemed  to  be  a  oommon 
inclination  to  abandon  the  struggle  in  despair,  a  contrivanoe  of  sheet-iron  and  coal-tar 
was  resorted  to,  with  such  results  as  promised  a  successful  issue  of  a  vigorous  warfare 
upon  the  pests.  Concurrent  reports  of  the  successful  workins  of  this  deyice  continued 
to  reach  me  from  various  portions  of  the  afiiicted  region,  and,  after  much  inaniry  and 
a  personal  inspection  of  its  operation  on  the  theater  of  the  worst  devastation,  I  deemed 
it  possessed  of  so  much  efficiency  as  to  warrant  an  effort  to  induce  its  comprehensive  oae. 
I  Uiought  this  Justified  both  by  the  practical  results  to  be  expected  and  by  the  moral 
effect  of  a  vigcvons  struggle  in  self-oefense.  The  emerffency  not  admitting  of  time  for 
definite  anangements  respecting  the  costs  involved,  I  tolgraphed  the  several  conntiea 
concemed,  o&ring  to  fiimish  unmediate  supplies,  upon  an  understanding  of  ftxtura 
reimbuiBement  by  them.    This  offer  was  promptly  accepted,  and  aU  available  supplies 
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for  material  having  been  seonred  at  wholesale  sources,  a  vigorous  war  of  exteimination 
waa  maintained  simnltaneonsly  in  twenty-nine  oonnties  oi  the  State.  In  three  or  four 
of  these,  oommising  the  dense  center  of  the  destroying  swarms,  the  expedient  proved 
nnavailmg.  in  all  the  rest,  and  especially  wherever  protective  ditches  had  been  first 
oonstmcted,  a  £ftir  degree  or  snccees  attended  these  efforts,  a  vast  amonnt  of  grain  and 
other  products  having  been  by  this  means  nnqnestionably  rescned  from  destmction. 
In  the  prosecntion  of  Qiis  enterprise  there  were  employed  aoont  56,000  ponnds  of  sheet* 
iron  and  3,000  barrels  of  coal-tar,  which  required  a  total  expenditure  of  about  $10,350. 
Toward  this  I  applied  the  unexpended  half  of  the  five  thousand  which  the  last  legis- 
lature placed  at  my  disposal  for  relief  purposes,  and  obtained  the  remainder  upon  my 
personal  credit.  The  counties  have  made  reimbursements  as  promised  to  the  amount 
of  $3,200,  leaving  about  $4,700  yet  to  be  provided  for.  As  conmiendable  efforts  of  this 
character,  which  aim  at  self-protection,  without  hope  of  reward  other  than  that  dic- 
tated by  enlightened  policy,  are  especially  deserving  of  encouragement,  I  recommend 
that  the  State  assume  the  whole  expense  of  the  movement,  reftmd  the  sums  which  have 
been  paid^and  release  firom  their  obligations  the  counties  which  are  in  arrears.— {lYom 
Governor  PiUsbury's  annual  messa^  for  1877. 

Meeker  County,  Minnesota,  summoned  the  county  commiasionerB  and  detennined  to 
send  for  250  barrels  of  coal-tar  and  1,000  sheets  of  iron.  Other  counties  took  similar 
action,  and  for  a  time  it  was  impossible  to  supplv  the  material  fast  enough.  When  tar 
was  wanting,  kerosene,  molasses,  ashes  or  sand  moistened  with  kerosene,  ashes  and 
water,  soft  soap,  or  flour  and  water  were  osed;  the  latter,  when  weU  filled  with  voung 
locusts,  was  fed  to  the  ho^  Tar  was  shipped  over  the  different  lines  free  of  freiglS 
charge,  and  the  Stateprovided  a  supply  of  1,000  barrels  to  be  distributed  wherever  it 
was  needed.H;Mr.  Whitman. 

Saturday,  May  19,  our  community  was  much  excited  over  the  working  of  "Robbings 
'hopperdozer,"  sent  from  Willmar,  on  trial.  It  has  taken  like  wild-fire,  and  I  venture 
to  say  that  to-day  (Mav  23)  there  are  over  1,000  of  these  contrivances  in  operatioD, 
capturing  from  two  to  five  bushels  per  day  per  pan.  It  consists  of  sheet-iron  pan  7  to 
9  feet  long,  back  and  sides  turned  up  6  inches,  and  front  edse  about  three-fburtns  of  an 
inch«  drawn  by  roi>e  attached  to  wire  rings  li  feet  firom  eiOier  end;  bottom  and  sides 
thic&ly  smeared  with  coal-tar,  costing  10  cents  per  eaUon  by  barrel;  pan  drawn  over 
the  ground  very  slowly.  The  efficiency  of  this  simple  contrivance  is  wonde^ftiL  One 
gallon  tar  is  good  for  a  bushel  oC  'hoppers,  when  rightly  used.  Some  use  two  pans, 
that  behind  Siking  what  the  front  passes  over.  Danilson  and<yedar  Mills  are  about 
the  some,  if  not  worse,  than  this  town.  Everybody  begins  to  realize  the  situation. — 
[J.  M.  Howard,  Litchfield,  Minn.,  May  23, 1877. 

Testimony  is  pouring  in  from  all  sides  as  to  the  wonderfol  success  of  that  cheap 
little  contrivance  of  sheet-iron  and  coal-tar  invented  by  Mr.  Bobbins  in  sweepixig  up 
and  destroying  the  grasshoppers.  The  people  of  Meeker  County  are  so  delishted  and 
encouraged  by  the  success  of  the  experiments  which  demonstrate  the  ease  with  which, 
by  means  of  this  economical  instrument^  they  can  conquer  the  grasshoppers,  that  the 
people  of  the  whole  county  are  organizm^  to  sweep  the  county  clear  of  the  plague. 
They  have  appointed  a  committee  to  take  munediate  steps  to  place  these  machines  or 
the  sheet-iron  and  coal-tar  of  which  they  are  constructed,  within  the  reach  of  every 
farmer  in  the  county,  and  the  county  authorities  have  taken  the  responsibflity  of  de- 
voting to  that  purpose  a  small  sum  of  about  $1,500  in  the  county  treasury.  So  great  a 
demand,  however,  had  sprang  up  for  these  materials,  in  consequence  o€  the  demand  for 
the  Bobblns's  'hopperdozer,  that  it  was  beginning  to  be  difficult  to  procure  them,  and 
the  committee  therefore  came  down  to  Minneapous  and  Saint  Paul  to  enlist  the  efforts 
of  the  governor,  and  he  was  so  well  satisfied  of  the  efficacy  of  the  sheet-iron  and  tor  con- 
trivance that  he  at  once  proceeded  to  make  arrangements  to  famish  at  cost  all  the  c<mi1- 
tar  and  sheet-iron  which  may  be  needed,  not  only  in  Meeker  County,  but  throughout 
the  State.  He  telegraiihed  to  Milwaukee  and  Chicago  to  secure  all  the  coal-tar  that 
can  be  had  there,  and  if  this  supply  Is  not  sufficient,  arrangements  will  be  promptly 
made  to  secure  it  from  other  sources.  Similar  orders  were  tefosraphed  for  an  mdefinite 
supply  of  sheet-iron,  and  these  materials  will  now  be  famished  by  the  governor  either 
at  Minneapolis  or  Saint  Paul  at  the  rate  of  $3  per  barrel  for  coal-tar  and  4^  cents  per 
pound  for  sheet-iron,  and  the  railroads  will  carry  it  free  to  any  point  on  their  lines. 
About  250  barrels  of  coal-tar  have  been  ordered  for  Meeker  County  alone,  and  some 
five  tons  of  sheet-iron,  and  it  is  thought  they  will  reouire  j[>erhaps  twice  this  when 
they  get  the  whole  people  to  work.  Ine  success  of  the  Kobbins's  'hopperdozer  has  had 
a  wonderful  effect,  the  committee  Bfty»in  lifting  the  cloud  of  despondency  which  had 
settled  on  the  brows  of  the  farmers.  The  discovery  that  by  the  expenditure  of  one  or 
two  dollars  in  smearing  a  piece  or  two  of  sheet-iron  with  some  coal-tar,  and  dragging 
it  over  the  ground,  they  can  easily  exterminate  the  enemy  that  had  seemed  so  formi- 
dable, and  that  seven  cents'  worth  of  tar  will  swallow  up  a  boshel  of  grasshoppers,  has 
put  them  all  in  splendid  spirits,  and  they  are  now  going  to  work  with  a  will,  one  and 
•11,  to  clean  out  the  pest.--{  Saint  Paul  Pioneer  PrcSs  and  Tribune. 

The  simple  pan  so  extensively  employed,  and  whicli  was  known  as  the 

Digitized  by  VjUUV  iC 


310    REPORT  OF  THE  COMMISSIONER  OF  AaRICULTURE. 

Bobbins  'hopi)crdozer,*  is  sliOTm  in  the  accompanying  illnslaration  (PL 
IX,  fiff.  1),  the  general  plan  being  that  of  the  ordinary  road-scraper.  Its 
simplicity  and  durability  account  for  its  general  use.  It  was  nsuallj 
drawn  by  hand,  though  several  pan*  were  frequently  bound  togetiiier 
and  drawn  by  horses ;  while,  in  some  instances,  certain  improvemeats  in 
the  way  of  mounting  on  wheels,  so  as  to  i)ermit  its  being  pushed  from 
behind,  were  also  adopted.  Wo  saw  some  with  a  wire  screen  or  cover 
hinged  to  the  back,  so  that  the  insects  might  be  secured  when  the  pan 
was  not  in  motion }  but  the  cover  seemed  superfluous.  We  also  saw  ume 
and  kerosene  mixed  so  as  to  form  a  mortar  substituted  for  the  coal-tar. 

Another  de\ice  was  used  in  Colorado  last  summer,  but  is  more  com- 
plicated. It  consisted  of  a  skeleton  cylinder  of  wood  frame-work  covered 
with  canvas,  the  interior  of  which  was  to  be  coated  with  coal  tar.  The 
ends  were  opened  and  fans  were  arranged  there,  so  constructed  as  to 
throw  the  locust  into  the  interior  of  me  cylinder,  where  thejr  would 
become  entangled  in  the  tar  and  be  poisoned  by  it.  The  machine  runs 
on  wheels  whose  axle  is  the  axis  of  the  cylinder. 

A  correspondent  of  The  Kansas  Parmer,  in  the  issue  of  June  C,  1877, 
describes  the  following  contrivance : 

I  yesterday  put  together  a  machine  whicli  1  do  not  propose  to  patent.  It  is  con- 
strncted  as  follows:  I  had  riveted  together  two  sheets  of  stove-pipe  iron^  each  2  by  7 
feet,  making  a  surface  of  4  by  14  fe«t.  I  rolled  np  the  back  side  abont  18  inches  hisfaf 
and  held  It  to  Its  place  by  nailing  to  it  ronnded  inch  boards.  I  tnmed  np  the  front  a 
trifle,  and  nailed  to  it  a  narrow  strip  of  siding  to  stiffen  the  machine  under  the  bottom. 
weU  back,  so  that  it  will  balance.  I  fixed  a  three-eighths  round  iron  for  an  axle^  and 
fastened  it  by  driying  a  staple  over  it  near  the  ends  and  into  the  boards,  end  pieces. 
The  wheels  should  be  16  inches  in  diameter,  made  of  inch  boards,  three  thickoessea 
nailed  together,  so  that  the  grain  of  the  wood  will  cross.  I  push  my  macliine  with  a 
handle  made  of  half-inch  iron,  a  piece  13  feet  long,  the  ends  nattened,  and  fastened  to 
the  end  board  with  screws,  the  rod  bent  up  and  made  the  proper  shape,  so  as  to  com« 
about  to  the  bottom  of  a  man's  vest  when  ox>erating  the  "dozer."  I  coTcr  the  surface 
with  tar  (common),  which  will  bum  and  is  fioiaon  to  the  'hopper.  The  machine  tilts 
over  the  axle  and  can  bo  made  to  scrape  the  ground  or  raised  to  pass  over  grain  or  ob- 
structions. The  "dozer"  Is  a  perfect  success,  gathers  the  'hoppers  almost  as  clean  as 
a  reaper  wiU  cut  gmin ;  none  get  away.  One  week's  work  and  four  gallons  of  pitch 
tar  will  clean  the  worst  'honpered  160-acre  form  in  Minnesot<a.  At  ono  priming  with 
tar  yesterday  my  man  caugiit  in  about  an  hour  a  half  busheJ,  estimated  to  make  ten 
bushels  when  grown. 

4.  OATOHma  OE  BAoaiNO. — "There  are  innumerable  mechanical  eon- 
trivances  for  this  purpose.  The  cheapest  and  most  satisfactory  are  those 
intended  to  bag  the  insects.  A  frame  two  feet  high  and  of  varying  length, 
according  as  it  is  to  be  drawn  by  men  or  horses,  with  a  bag  of  sheeting 
tapering  behind  and  ending  in  a  small  bag  or  tube,  say  one  foot  in  diam- 
eter and  two  or  three  feet  long,  with  a  fine  wire  door  at  the  end  to  admit 
the  light  and  permit  the  damping  of  the  insects,  will  do  admirable  work. 
The  insects  gravitate  toward  the  wire  scre^i,  and  when  the  secondary 
bag  \b  full  they  may  be  emptied  into  a  pit  dug  for  the  purpose.  These 
bagging-machines  will  prove  most  serviceable  when  grain  is  too  high  for 
the  kerosene  pans,  just  described,  and  they  will  be  rendered  more  effect- 
ual by  having  runners  at  distances  of  about  every  two  feet,  extending 
a  foot  or  so  in  front  of  the  mouth,  so  as  to  more  thoroughly  disturb  the 
insects  and  prevent  them  from  getting  underneath;  also  by  having  wings 
of  vertical  teeth,  so  as  to  increase  the  scope  with  as  little  resistance  to 
the  wind  as  possible.'' 

Two  important  facts  should  always  be  borne  in  mind  in  using  tiiese 
bagging-machines:  1st,  that  they  should  always  be  drawn,  as  far  aa  pos- 

*  A  word  that  oame  into  rery  general  use  last  year  among  farmers  for  coal-oil  and 
coal-tar  machines,  and  wliich  doubtless  takes  its  origin  from  dof e,  in  reference  to  the 
toxlo  effect  of  the  coal-tar  on  the  locusts. 
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sible,  against  the  wind,  if  this  be  stirring ;  2d,  that  in  proportion  as  liie 
insects  and  the  grain  are  advanced  in  growth,  and  the  former  become 
predisposed  to  roost,  in  that  proportion  the  machines  will  prove  more 
serviceable  at  night. 

We  constmcted  a  machine  last  siiinmcr  embodying  the  features  abeady 
mentioned,  and  it  answered  the  pnriK)se  very  well  indeed.  We  reproduce 
the  foUowiog  account  from  the  ycientiiic  American : 

Professor  Riley,  of  the  Entomological  CommiBsion,  pcrfectecV  last  BummAr  a  grass- 
hopper  machine,  whi<!h  Beems  to  be  just  tlie  thing.  It  is  intended  to  do  away  wnb.  all 
extra  material,  like  coal-oil,  which  in  the  long  mn  in  expensive,  and  to  work  at  aU 
seasona,  whethor  the  iunects  are  jiLst  hatching:  or  fnll  groim.  It  is  nort  patented,  nor 
does  the  Professor  intend  to  patent  it,  unleas  It  shonUl  be  found  nece«sary  to  jn^Tent 
others  from  doi  u<;  ho.  Ic  was  worked  at  Ahiuhattan,  Kans^,  and  oraye  great  satisfaction^ 
and  was  described  in  the  Indnstrialist,  the  organ  of  the  Kansas  State  Agrionltnral  Col- 
lege, as  foUows :    (See  Pl.  X,  Pi":.  1.) 

**  The  mechanical  department  hasconstm<^d  a  n«w  loonst  exterminator  for  Professor 
Riler.  The  machine  operates  npon  the  bagging  principle.  It  Is,  briefly,  a  lar^  oan- 
yaa  bag  stretched  npon  a  light  but  strons  frame,  and  placed  apon  nmnenk  which  «z- 
tend  with  cnrved  tips  a  little  in  front  of  the  month.  The  canyas  is  stre^ihed  anon 
the  inside  of  the  frame,  thus  makinc  the  bag  smooth  and  eyen  within.  This  bftc  naa 
a  month  (A)  ten  feet  long  and  two  feet  high,  and  oonyei^  backward  to  a  small  box 
or  frame,  one  foot  square,  with  a  slide  cut-off  (D).  This  bpx  fonns  the  month  to  a 
secondary  bag  (B),  two  and  a  half  feet  long  and  one  foot  in  diameter,  which  ends  in  a 
second  name  haying  two  short  ninners  below  it.  There  is  a  sliding  door  (E)  of  wira 
ganjEe  in  the  end  frame,  and  the  secondary  hag  is  strengthened  by  a  conple  of  strips  of 
LsatJiar  connecting  the  two  ohaU  frames.  The  machine  is  made  to  ''take  more  bad'' 
by  means  of  two  n^ht-angled  triangnlar  wings  (C),  abont  six  fleet  long,  that  hinge  to 
the  npright  Mida  ot  the  large  frame  in  snch  manner  that  the  rectangle  joins  the  apper 
comer  of  the  frame.  From  the  lower  side  of  this  wing  are  snsponded  a  nnmber  of 
teeth,  or  beaters,  which,  swinginj^  loosely,  driye  the  loensts  inwards  The  maohtoe  is 
handled  by  means  of  two  ropes  hitched  to  the  eater  mnners  or  to  the  enter  and  lower 
aide  of  the  month  of  the  fi^^. 

"On  smooth  gronmd  tJie  machine  can  be  easily  hanled  by  two  men,  bnt  where  the 
grass  is  tall  and  thick  it  palls  harder.  The  loensts,  on  hopping  into  the  maehine,  soon 
reach  the  small  back  portion,  enter  the  amaU  bag,  and  are  attracted  to  the  rear  end 
by  the  light  which  enters  by  the  g&xize  door.  Wlien  a  sufflcient  number  are  thns  eap- 
tored  the  machine  is  stopped,  the  ent-off  is  slid  down  in  front  of  the  secondary  bag,  a 
hole  is  dng  behind  the  machine,  the  bag  tipped  into  it,  and  the  insects  bnried.  A  sSnp 
of  leather  closes  the  slit  through  which  the  cntroff  slips,  and  the  main  bag  is  made  of 
dark  cloth,  while  the  secondary  bag  is  white,  so  as  by  contrast  to  attract  more 
thoronghly  the  loensts. 

''  The  adyantages  of  this  machine  are  that  it  requires  no  additional  expense  to  ran  it, 
as  for  oil,  tar,  Ac.  It  wiU  catch  the  winged  loonst  as  well  as  the  young,  if  operated 
on  cool  mornings  and  eyenings,  and  is  Mapted  to  almost  all  conditions  of  growing 
grain.    The  machine  can  be  imide  for  abont  $10,  and  perhaps  less.'' 

In  practice  Tre  found  it  best  to  draw  the  machine  by  hitching  to  the 
runners,  and  to  brace  the  Tvings  at  desired  angles,  according  to  tJie 
strength  of  the  wind,  by  means  of  two  iron  rods,  as  in  the  illustration. 

A  net  which  has  done.good  service,  made  by  ISFaj.  J.  Cr.  Thompson,  of 
Garden  City,  J^Iinn.,  is  as  follows : 

Two  pieces  of  common  batten  about  IG  feet  long  were  used  as  frame- work  for  the 
month  of  the  net,  one  for  the  bottom  and  one  for  the  top.  From  the  end  of  the  bottom 
piece  a  wooden  shoe  of  the  same  material  ran  back  about  6  feet  to  steady  the  trap, 
and  serye  as  a  rnnner.  To  the  rear  end  of  this  shoe  a  similar  piece  was  fastenwl  by  a 
hinge,  and  ran  forward  and  was  fastened  to  the  top  piece  of  the  fr«ine,  so  that  the 
month  of  the  trap  would  open  and  shut  like  a  jaw.  To  hold  the  month  open,  two 
short,  upright  posts  were  fastened  to  the  top  piece  by  a  hinge,  and  rested  upright  upon 
the  bed-piece.  The  net  itself  was  made  of  cotton  cloth  for  the  bottom,  and  tlie  top 
was  made  of  mosquito-netting.  The  month  of  the  net  extended  16  feet  from  one  side 
of  the  trap  to  the  other,  and  the  net  ran  back  about  6  feet  to  a  point  with  a  hole  at 
the  end  to  let  out  the  insects  collected.  A  boy  ten  years  old  can  draw  one  end  of  this 
net,  and  by  the  use  of  it  Major  Thompson  saycd  one  piece  of  wheat. 

Mr.  J.  0.  Elliot,  of  Sheldon,  Iowa,  thus  describes  a  machine  of  bis  own 
deTifling  that  was  much  liked  in  his  section : 

Take  a  strip  of  fine  Inraber  1  inch  thick,  2  incbrs  wide,  and  ten  or  12  feet  long ;  about 
18  inches  frx)m  each  end  mortise  in  a  strip  about  3  feet  long  of  the  same  material  aa 
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your  main  ^iece ;  run  a  strong  -wire  from  one  end  of  the  main  piece  over  the  ends  of 
the  two  npnght  pieces  and  fasten  to  the  opposite  ends  of  the  main  strip,  forming  the 
frame-work  to  the  month  of  your  dozer.  The  wire  should  be  permanently  fiastened  to 
the  top  ends  of  the  upright  pieces  to  form  a  brace  to  keep  them  always  in  place.  Place 
the  long  Btrip  of  lumber  on  the*  ground  so  that  the  standards  stan4  perpendicular; 
take  two  widths  of  strong  cotton  cloth  the  lencth  of  your  main  strip,  sew  them  to- 
gether so  you  will  have  double  width^  tack  one  side  of  the  cloth  to  the  long  wood  strip ; 
this  forms  the  bottom.  Take  of  mosquito-bar  enough  to  form  a  top  to  the  net,  fasten- 
ing one  side  to  the  wire  running  over  the  top  of  the  standards;  put  in  such  gores  of 
cotton  cloth  at  the  ends  as  yon  may  need  to  tbrm  a>complete  sack  of  the  cott6n  cloth 
and  mosquito-bar.  A  good  plan  to  ihcilitate  taking  out  the  'hoppeni  after  caught  is  to 
let  the  back  part  of  the  net  run  to  a  point  in  the  center,  and  leave  a  small  opening, 
which  can  be  fastened  with  a  string  while  at  work.4ind  unloosened  to  empty  out  tlie 
'hoppexB.  The  object  of  the  moeqmto-bar  is  to  allow  the  wind  to  pass  through  and 
keep  the  'hoppers  in  the  net. 

A  veiy  snccessfdl  method  of  catching  pup^  was  used  by  Mr.  Lowe 
and  Mr.  Hall,  fnnners,  in  McLeod  Comity,  Minn.  It  is  simply  eqnivaleDt 
to  a  wagon-body  with  one  side  removed,  to  be  drawn  over  the  grain  ^after 
dark.  The  locusts  roosting  on  the  gtain  Call  into  it,  simply  lie  there  and 
become  entangled  in  a  mass,  an^  may  be  easily  shoveled  into  a  hole. 
Mr.  Hall  thinks  he  catight  800  bushels  in  the  latter  part  of  Jane;  Mr. 
Lowe,  400. 

While  in  Iowa  we  inspected  one  of  the  following  machines,  which  was 
not  in  working  order,  however,  at  tiie  time,  nor  was  it  much  used, 
even  in  the  lo^dity  where  invented.  It  is  patented  by  Mr.  (Jeorge  S. 
Wilson,  of  Malvern,  and  Mr.  John  Bhode,  of  Tabor,  Iowa  (patent  I^o. 
192,553,  dated  June  26, 1877),  and  is  descnbed  below.    <PL  XI,  Fig.  1.) 

a  a  represents  two  driving-wheelSy  upon  which  the  machine  is  propelled  about  by  a 
person  or  persons  pushing  ftom  behind  on  the  handle  c  The  firame  consists,  preferably, 
at  each  end  of  the  two  curved  timbers  d,  as  shown,  between  which  is  clampNed  a  cnrrea 
sheet-metal  plate,  e,  which  forms  the  floor  of  the  machine.  Secured  to  the  inside  ed^ 
of  the  top  timber,  at  each  end,  is  a  curved  plat^  g,  which  forms  a  flange  along  each 
end  of  the  machine,  in  order  to  prevent  the  uosects  m>m  being  swept  or  jumping  from 
the  floor. 

To  the  rear  edge  of  the  floor  is  secured  a  box  or  receptacle,  i,  as  long  as  the  floor  is 
wide,  into  which  the  insects  are  swept  whole  by  the  reel  h.  The  cover  of  this  box 
does  not  quite  reach  to  the  forward  edge,  thus  leaving  the  space  1,  through  which  the 
insects  faU  into  the  box.  The  upper  end  of  the  lid  is  turned  backward  a  considerable 
distance,  so  as  to  form  the  flange  2,  thereby  preventing  the  insects  from  being  swept 
back  past  the  floor  and  opening  1  upon  the  ground  behmd. 

Extending  across  the  front  edge  of  the  machine  is  a  board  or  bar,  n,  shaip  at  its  front 
edge,  and  the  ends  of  which  project  beyond  each  side  of  the  frame,  and  serve  as  a 
support  for  one  of  the  three  braces  or  standso^  3,  upon  the  tops  of  which  the  reel  is 
joumaled,  and  operated  by  the  bolt  or  chain  6  over  the  puUeys  9.  The  axles  5,  imon 
which  tbo  wheels  a  are  placed,  have  their  inner  ends  made  U-shaped,  so  as  to  straodle 
over  the  ed^es  of  the  timbers  rf ,  i  o  which  they  aro  secured  by  set-screws.  By  thus  film- 
ing these  spindles  a  heavy  axlo  is  dispensed  with,  and  the  wheels  can  be  adjusted  back 
aud  forth,  so  as  to  regulate  the  distance  the  cage  of  the  floor  shall  travel  fnom  the 
ground. 

The  sweops  of  the  reel  may  consist  either  of  plain  strips  of  wood,  or  the  strips 
may  have  sheets  of  rubber  or  auy  other  suitable  material  clamped  in  between  or  secured 
to  tiiem,  as  shown. 

Mr.  Samuel  Gkxiard,  of  MarysvUle,  Mo.,  invented  a  machine  for  catch- 
ing loonsts  (patent  No.  191,421,  dated  May  29,  1877),  of  which  we  give 
the  accompanying  illustrations. 

PI.  XI,  Fig.  3,  is  a  plan  view  of  the  invention ;  PI.  XI,  Fig.  4,  is  a  vertical 
section  of  the  same,  and  PL  XI,  Fig.  5^  represents  an  end  view  of  the 
revolving  firame. 

a  represents  a  suitable  rectangular  frame,  which  is  mounted  upon  the  two  wheels  e 
and  provided  with  the  two  handles  d,  so  that  the  whole  machine  may  be  pushed  before 
a  man,  like  a  wheelbarrow.  Wliere  the  machine  is  too  large  to  be  pushed  by  a  man, 
the  shafts  e  may  be  fastened  upon  the  top  of  the  handles  by  meaus  ox  bands  or  loops  j?, 
substantially  as  shown,  or  of  any  other  ItJtin,  and  then  a  horse  be  used  for  moviog  the 
maohine  about  over  the  ground. 
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Mounted  upon  the  top  of  the  frame  ore  the  two  brace-standards  hf  and  Jonmaled  upon 
these  standards  is  the  revolvinff  wire-covered  frame  %,  of  the  form  shown,  and  which  is 
made  to  revolTe  by  a  belt,  jf  that  passes  over  the  pulley  I  on  the  end  of  the  shaft  on 
which  the  frtune  revolves,  and  down  around  the  pnlley  n,  fastened  to  the  axle  of  one  of 
the  driving-wheels.  The  frame  i  has  two  openings,  o,  one  in  each  e$nd,  that  extends 
the  whole  length  of  the  frame ;  and  inside  of  the  frame,  to  each  opening,  there  is  a  hinged 
door,  r,  which  is  held  open  by  its  crank  while  the  machine  is  in  operation,  and  then 
closed  as  soon  as  the  ^hoppers  are  caught,  so  that  they  cannot  escape.  In  one  or  both 
ends  of  the  frame  there  are  made  opening  or  doors,  through  which  the  captured  'hop- 
pers oa&  be  removed  from  the  frame  to  de  destroyed. 

This,  machine  is  to  be  pushed  over  the  ground,  and,  as  the  'hoppers  rise  in  swarms 
before  its  approach,  the  revolving  frame,  with  its  opcniugs  at  each  end.  flies  around 
and  gathers  i;hem  in.  After  they  are  once  in  they  can  never  escape  the  way  they 
^got  in. 

A  machine  somewhat  like  the  above  was  invented  by  Mr.  Pinley  B. 
Benson,  of  Wahmt,  Iowa  (patent  No.  184^23,  dated  Novenibep  14, 1876). 
PI.  XI,  Fig.  6,  represents  a  plan  view  of  the  machine,  and  PI.  XI,  Fig. 
7,  a  vertical  section  of  the  same.  The  following  is  a  more  detailed  descrip- 
tion: 

a  represents  a  long,  narrow  box  or  cage,  which  may  either  run  upon  the  ramneis  o  or 
smaU  wheels,  as  preferred.  A  portion  of  the  front  m  this  box  is  removed,  as^  shown^ 
and  the  inclined  side  covered  With  o  sheet  of  tin,  or  other  suitable  substanoe,  d,  upon 
which  the  insects  light,  and  then  slide  down,  through  the  slit  e,  into  the  box.  In  oraer 
to  prevent  them  from  honping  out  again,  a  guard,  ^,  is  made  to  extend  horizontaUy 
over  this  opening  in  the  front  of  the  box,  toward  the  inclined  surface  d,  leaving  just 
enough  space  between  them  to  let  the  insect  in,  but  not  out  again.    In  the  rear  side  of 

the  box  a  is  made  j .-      . 

so  as  to  li^ht  the  ii 

from  the  slit.    Thel 

made  a  similar  light,  o.  for  the  same'^  purpose,  and  so  that  hot  water  or  steam  caii  be 

forced  into  the  box  to  IdU  aU  the  insects  caught. 

The  box  is  drawn  or  forced  forward  over  the  ground,  and,  as  the  insects  light  on  the 
incline  d,  the  motion  of  the  machine  shakes  them  down  into  the  box  through  the  slit  e, 
where  they  i^e  killed,  and  then  emptied  out  through  the  cover. 

TChe  machine  invented  by  Mr.  Dexter  H.  Hutchins,  of  Algona,  Iowa  (pat- 
ent Ko.  187,012,  dated  February  6, 1877),  differs  from  all  the  others  in 
having  attached  a  contrivance  for  killing  the  insects  by  means  of  solphnr 
fames.  PI.  XTT,  Fig.  1,  is  a  top  view,  and  PL  XTT,  Fig.  2,shows  a  sec- 
tional view.  The  following  description  and  letters  refer  to  the  accom- 
panying drawings : 

The  frnme  A  has  a  wooden  bottom,  B,  and  is  mounted  upon  wheels  CCA  drawer, 
D,  is  made  in  the  ih>nt  of  the  frame  A,  and  opens  to  the  front  between  the  flies  £  £, 
attxiched  to  the  frame  f  so  ns  to  project  at  an  angle  of  about  forty-five  degrees  out- 
wardly from  the  frame  F.  libe  flics  E  £  consist  of  wire  frames  G  G,  covered  with  can- 
vas H,  and  are  secured  to  the  front  uprights  of  the  frame  F,  which  is  also  of  wire. 
Draw-flies  1 1  are  hinged  to  the  front  standiirds  of  the  frame  F,  and  are  connect^  with 
the  frames  G  G  by  spiral  springs  J  J,  which  hold  them  open. 

The  frame  F  has  its  top  ends  and  rear  side  covered  with  wire  gauze.  A  tongue,  K, 
leads  from  the  rear  of  the  frume  A,  is  supported  at  its  rear  end  upon  a  caster-wheel^  L, 
the  shank  of  which  penetrates  the  tongue  K,  and  is  provided  with  a  foot-lever,  M.  A 
driver's  seat,  N,  resting  upon  a  spring,  O,  is  secured  to  the  tongue  at  its  rear  end.  in  a 
position  to  permit  the  £iver  to  operate  the  foot-lever  M.  A  cord,  P,  connects  the  oraw- 
ilies  1 1,  and  a  cord,  Q,  attached  to  the  cord  P  at  its  center,  leads  to  a  slot,  R,  in  the 
tongue  K,  where  it  connects  with  two  cords,  8  S'.  The  cords  S  S'  are  secured^  one  to 
each  side  of  the  frame  T,  in  which  the  caster-wheel  L  has  its  bearings.  Pins  U  U'  are 
fixed  in  opposite  sides  of  the  wheel  L  near  its  periphery.  Metallic  slats  V  dre  pivoted 
longitudinally  on  the  frame  A,  and  are  connected  at  one  end  by  the  rod  W.  A  single- 
tree. X,  is  secured  to  the  tongue  K  slightly  in  front  of  the  foot-lever  M.  The  horaes 
are  nameesed  to  the  machine  with  their  heads  facing  the  frame  A. 

The  operation  of  the  invention  is  as  follows: 

The  slats  V  are  left  partially  open,  and  the  machine  driven  over  the  infbsted  field. 
The  grasshoppers  rise  from  the  ground,  and  are  drawn  or  driven  into  the  frame  P  by 
the  £aw-flies  1 1,  which  are  closed  every  revolution  of  the  wheel  L  by  the  pins  U  or 
U'  engaging  with  the  cords  S  or  S',  as  the  case  may  be,  both  pins  en^ging  when  the 
wheel  L  is  straight,  but  only  one  when  it  is  turned  to  either  side  tcr  guide  the  mAohino. 
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The  pins  U  and  U'  are  beveled  on  their  rear  aides,  and  the  cordi  S  and  8'  slip  from  said 
pins,  when  the  pins  ore  at  the  rear  of  the  wheels  and  in  line  with  the  bearings  of  the  same, 
and  pennit  tlie  draw-flies  to  open  by  the  spiral  sprinffs  J  J. 

The  pins  U  U'  and  cords  S  S^  Dnay  be  dispensed  with,  if  desired,  and  the  cord  Q  may  be 
extended  to  the  driver's  seat  and  there  operated  by  hand. 

When  the  space  beneath  the  metal  slats  V  in  the  frame  A  has  been  filled  with  the 
insects,  the  slats  V  shonld  be  closed,  and  the  drawer  D,  previonsly  supplied  with  snlphnr. 
opened,  the  sulphur  ignited,  and  the  drawer  closed.  The  fumes  of  the  sulphur  will 
dtifttroy  the  grnsshoppers,  after  which  the  machine  may  be  cleaned  and  the  operation 
repeated. 

Another  contrivance  was  invented  by  Mr.  Beiyamin  Sylvester,  of 
Saint  Peter,  Minn,  (patent  No.  188,700,  dated  March  27, 1877),  of  which 
drawings  are  herewith  givcD.  The  description  refers  to  corre^onding 
parte,  and  illustrates  the  mechanism  and  oi>eration.    (PL  XTT^  ¥ig.  3.) 

A  is  a  cnrrylng- wheel,  of  which  there  are  two,  one  being  monntetl  upon  each  end  of 
an  axle,  a.  A  frame-work  consisting  of  two  arms,  B,  connected  by  a  girt  &,  and  oazxy- 
ing  a  driver's  seat,  B^  extends  rearward  from  the  axle  a.  The  arms  B  are  of  such 
length  and  are  placed  at  such  distance  apart  that  a  horse  can  work  between  them  and 
can  projMil  the  machine  over  the  ground^  being  attached  to  a  whiffletree  which  is  piloted 
to  the  girt  b,  C  is  a  ffuiding  or  steering  wheel,  the  shank  C  of  which  is  pivoted  or 
joumalcd  in  girt  b  and  provmed  witli  a  hand-lever,  C%  arranged  within  oonveBieiit 
reach  of  the  driver  whilo  ridin;^  in  seat  li .  At  each  end  of  the  axle  a  there  is  a  depend- 
ing hanger,  D*,  to  which  there  is  pivoted,  at  o,  a  vibrating  arm,  D,  these  two  arms  D  D 
being  connected  by  horizontal  girts  d  and  dK  Immediately  above  the  aarmsi  D  tbero 
are  two  stationary  arms.  D^,  also  connected  by  a  horizontal  ^irt,  dK  The  anna  D*, 
girt  d^y  and  the  axle  a  iorm  a  rectangular  frame,  over  which  is  stretehed  a  oover,  £, 
the  space  between  the  arms  D  D*  at  each  end  of  the  trap  l»eing  fiBed  with  a  suitable 
flexible  material.  £'.  To  the  lower  arms  D  and  girts  d  d*  is  also  attached  a  flexible 
covering,  which  Jiangs  down  loosely  in  rear  of  girt  cT  between  that  girt  and  tiio  axla 
a,  forming  a  bag  or  pouch,  as  indicated  at  K^.  This  last-described  Mjrt  of  the  tnn, 
consisting  of  the  arms  D  I)«,  their  connecting-girta,  and  the  covering  JB  E*  B1*,  1  usually 
denominate  the  cage.  A  cord,  F,  is  oonnected  with  girt  d  or  d^,  and  passes  over  or 
through  standard  /  and  rearward  to  within  reaoh  of  the  driver.  A  revolving  broah,  G. 
is  mounted  in  supnorting-bars  I.  (Shown  in  dotted  lines.)  A  belt,  H.  passes  arouna 
a  grooved  wheel,  A',  on  one  of  the  carrying- wheels  A,  and  a  corresponaing  puUey,  G*, 
on  the  shaft  of  the  brush  G,  thus  causmg  the  brush  to  ^tat«  ranidl^  as  me  dCmce 
moves  forward  over  the  ground  and  sweeps  the  grasshoppers  or  oiner  insects  into  ths 
cage. 

^By  means  of  the  cord  P  the  height  of  the  front  part  or  edge  of  the  apron  or  of  the 
girt  d  from  the  grass  or  the  grain  or  the  ground  may  be  in£oated,  and  by  a  sudden 
upward  jerk  upon  this  cord  any  accumulation  of  grasshoppers  on  the  apron  between 
girts  d  d'  may  be  readily  delivered  into  the  pouch  or  bag  E*. 

When  the  device  is  made  of  suitable  size  it  may  be  propelle<l  by  hand  Instead  of 
howe-power. 

The  "  Hero  'Hopper-catcher  "  constructed  by  John  Carle 
Nicollet  County,  Minnesota,  is  a  simple  bag  with  fan  attaci 
inff  somewhat  on  the  same  principle  as  the  above. 

Most  of  these  patent  contrivances  are  open  to  the  objection  of  extra 
cost  and  complication  without  extra  efficiency,  and  the  simpler  devices 
will  always  retain  their  deservedly  greater  popularity. 

Mr.  J.  S.  Belt,  of  the  firm  of  Pei^ins  &  Belt,  Saint  Paul,  Minn.,  con- 
structed a  simple  sheet-iron  pan,  intended  to  hold  the  locusts  without 
the  aid  of  coal-tar.  The  machine  consists  of  a  sheet-iron  platform  with 
a  front  sweep  of  8  feet^  the  back  of  which  is  elevated  7  inches  and  tlie 
front  1|  uiches,  in  the  shape  of  a  runner.  Over  the  platform  is  a  contriv- 
ance that  holds  the  locusts  that  hop  upon  the  machine,  and  an  effective 
cover  prevents  any  from  hopping  over  the  grate.  The  implement  is 
easily  pulled  by  ropes,  and,  \dth  a  3-foot  wing  on  each  side,  it  sweejwi 
over  14  feet  of  Held.  Its  capacity  is  three  bushels,  and  it  can  be  emptied 
in  ten  seconds. 

The  following  letter  from  Mr.  Pennock  Pusey,  private  secaretary  to 
Governor  Pillsbury,  expresses  the  opinion  of  those  fully  competent  to 
judge  ol  its  value: 
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"TUis  will  be  handed  yon  by  Mr.  J.  B.  Belt,  who  will  exhibit  a 
locust-machine,  which  strikes  the  governor  and  myself  as  the  best 
thing  yet  invented.  It  is  on  the  same  simple  principle  as  that  of  the 
sheet-iron  and  tar  dozer,  but  dispenKes  wholly  with  the  tar,  and  thus 
saves  cost  and  dehiy.  It  was  tested  yesterday  by  Mr.  Ilaney,  of  Jje 
Suern^  County,  who  is  probably  the  l>est  practical  authority  in  the  State, 
and  lie  heartily  indorses  it,  as  you  ^nll  see  by  his  letter.  The  inventor 
proposes  to  nish  the  manufacture  of  them  extensively,  and,  all  things 
considei-ed,  it  seems  worthy  of  notice." 

We  requested  Mr.  Whitman,  our  special  assistant  in  Minnesota,  to  see 
the  pun  tried;  he  did  so,  and  founcl  it  to  work  well,  though  it  accom- 
l)lLshes  nothing  moro  than  the  tar-pan,  and,  on  accoimt  of  being  more 
expensive  at  ihst  cost,  was  not  so  generally  used.  The  pan  has,  we  be- 
lieve, been  patented,  and  can  be  biult  for  $*G. 

Under  the  present  head  may  be  mentioned  the  method  that  has  been 
and  may  be  in  fittnre  adopted,  under  peculiar  and  tavorable  circum- 
stances, of  dri\ing  the  bisects  into  streams  and  catching  them,  as  they  float 
down,  in  sacks ;  and-  finally,  the  use  of  hand-nets,  such  as  entomologiBta 
ordinarily  use  in  collecting  and  catching  winged  insects.  This  method 
is  strongly  advocated  by  Gerstiicker,  KOrte,  and  other  European  writers, 
and  may  be  employed  with  advantage  in  a  small  way  with  ns  where 
special  crops  are  to  be  cleared  that  would  be  injurexl  by  other  methods. 
A  simple  net.  such  as  that  herewith  illustrated  (PI.  XII.  Fig.  4),  may  be 
cheaply  constructed  by  any  tinsmith ;  the  only  material  required  being 
a  piece  of  stout  wire,  a  hollow  tin  tube  in  which  to  solder  the  two  ends, 
and  a  piece  of  cotton  or  linen  cloth,  a  wooden  handle  of  any  desirea 
length  being  inserted  in  the  non-soldered  end  of  the  tube. 

USE  OF  DESTRUCTIVE  AGENTS. 

We  have  never  had  much  faith  in  the  api)lication  to  the  plant  or  the 
insect  of  any  chemical  mixture,  fluid,  or  powder,  as  a  means  of  destroy- 
ing the  locusts :  1st,  because  nothing  will  more  quickly  or  surely  kill 
them  than  coal-oil  5  2d,  because  of  the  impracticability  of  using  any  such 
application  on  the  extensive  scale  that  woidd  be  necessary.  Yet  as  sev- 
eral parties  sent  us  their  various  ingredients,  patented  or  otherwise, 
with  Htrong  faith  that  in  such  they  had  discovered  a  locust  panacea,  we 
endeavored  to  give  some  of  the  more  reasonable  of  them  fair  trial. 

This  we  did  the  more  willingly  that  it  is  possible  to  save  special  plants 
by  some  such  means  where  the  owners  of  the  plants  set  a  sufficiently 
high  value  upon  them  to  warrant  an  amount  of  labor  and  expense  that 
thev  would  not  think  of  bestowing  on  the  ordinary  crops  of  the  field 
ana  garden.  We,  therefore,  engaged  Prof.  E.  L.  Packard,  of  the  Patent 
Office,  and  formerly  chemist  in  the  Department  of  Agriculture,  Wash- 
ingtonj  D.  C,  to  go  to  Colorado  last  June,  while  the  insects  were  about 
two-tbirds  grown,  and  test  various  compositions  and  chemicals  that 
had  either  been  recommended  by  correspondents  or  which  we  oiu'selves 
desireil  to  have  tried.  Among  them  we  will  enumerate  the  following: 
The  spra^'ing  of  coal-oil  variously  diluted;  the  use  of  "Buhach''  or  Per- 
sian insect-powder  (fresh  powder,  from  plants  raised  in  Oahfomia,  was 
sent  us  by  U.  N.  Milco.  of  Stockton,  Cal.);  Yeith's  insect-fluid*  f also  sent 
by  the  uianiifactiu*ers)5  sulpho-carbonates;  bisulphide  of  carlx)n;  hot 
alum  water;  naphthaline;  quassia  water  in  varying  strength;  strong 

*  This  IB  nianufa<3tnred  iu  Pliiladclpbia,  and  recommended  for  all  sorts  of  iuBecta,  for 
ULAtiv  of  wbicU  it  could  be  of  no  possible  nse;  and,  like  many  other  patent  nostranii 
&r  all  insect  111^1  it  is  very  much  of  an  impositioo. 
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tobacco  water;  uric  or  hippnric  acid;  sulphuric  add  diluted  with  fifty 
times  its  weight  of  water;  a  few  teaspoonfdis  of  saltpeter  in  a  bucketftil 
of  water;  salt  water;  vinegar;  copperas  water;  cresylic  soap. 

Owing  to  unfavorable  weather  while  in  Colorado,  Professor  Packard 
fouled  to  cany  out  experiments  as  completely  as  was  desired;  but  we 
quote  tiie  following  portions  of  his  report,  and  shall  refer  in  other  chap- 
ters to  otiier  observations  he  made  for  the  Commission : 

The  inHtmment  in  general  use  for  destroying  locnsts  is  the  coal-oil  or  coal-tar  "  pan/' 
08  it  is  called,  many  modifications  of  whicn  are  made  to  soit  individual  preferences  or 
special  emergencies. 

As  to  chemical  experiments,  those  chemicals  only  conld  be  tried  which  wonld  affect 
the  insects  by  direct  application  to  them,  since,  as  remarked  in  a  A)nner  letter^  at  the 
time  of  my  visit  the  locnsts  were  aU  young,  very  sluggish,  and  were  not  reeding. 
Consequently,  of  tiie  hundred  or  more  insecticides  which  have  been  patented  in  this 
country,  most  of  which  are  to  be  used  in  protecting  fruit-trees  and  other  plants  from 
the  ravages  of  feeding  insects,  few  could  be  tried.  Of  those  remaining,  aside  from  this 
class,  the  experiments  of  Dumas,  conducted  in  France  with  a  view  to  discover  acme 
agent  destructive  to  the  PhyUoxerOj  have  shown  that  the  majority  of  such  agents  as 
are  &tal  to  that  insect  are  also  destructive  to  the  vines  or  detrimental  to  the  soil,  and« 
consequently,  indirectly  injurious  to  the  vines.  It  would  be  useless  here  to  enumerate 
the  large  number  of  natural  and  chemical  compounds  which  the  distinguished  French 
chemist  experimented  with.  Their  number  exceeds  a  hundred,  and  includes  a  large 
minority  of  those  substances  generally  recognized  as  poisons.  The  report  is  to  be 
found  in  <<Annales  de  Chimie  et  de  Physique,"  5e  s^rie,  tome  vii,  1876.  The  general 
conclusion  reached  is  that  for  attacking  uie  thylUnera  the  sulpho-carbonates  and  coal- 
tar  are  the  best  means  to  be  employed.  In  dealing  with  locusts,  however,  the  problem 
is  ah  entirely  different  one  from  that  to  be  solved  m  regard  to  the  PhyUcaera,  In  one 
case  we  have  an  active  insect,  continually  moving  from  place  to  place  above  gronnd, 
while  in  the  other  a  comparatively  stationary  insect,  living  under  ground  and  remain- 
ing so  as  long  as  its  food  lasts,  is  to  be  dealt  with.  In.  the  latter  case  the  point  was  to 
find  poisons  which,  giving  on  vapors  during  a  sufficient  length  of  time  and  acting  in 
a  confined  space,  would  destroy  the  subterranean  pest.  In  the  former,  however,  the 
object  has  been  to  find  some  jchemical  which,  acting  by  immediate  contact  with  the 
actively  moving  locust,  would  cause  its  death,  or  which,  scattered  on  the  plants  which 
it  affects,  woula  enter  its  system  and  sa  act  as  a  poison.  As  before  remarked,  only  the 
former  of  these  objects  could  be  kept  in  view,  owing  to  the  activity  of  the  insects. 
No  experiments,  therefore,  having  in  view  the  protection  of  plants  could  be  made. 

The  foUowing  trials  were  made: 

Buhachy  Of  Persian  insect-powder, — Several  locusts  immersed  in  this  for  from  three- 
quarters  of  an  hour  to  an  hour,  after  heins  liberated  from  the  bottle  (they  were  com- 
pletely immersed  in  the  powder),  brushed  off  the  powder  and  moved  off,  although 
feebly.  When  the  powder  is  blown  upon  them,  as  prescribed,  they  quickly  brush  it 
off,  and  disappear  unharmed. 

Veiih'a  imeot-fluid^^Tlna  proved  to  be  very  effective,  killing  locusts  and  plants  with 
ffreat  celerity.  Analysis  snows  it  to  be  made  np  of  oil  of  turpentine  and  a  tinctore 
(probably)  of  camonme.    The  oil  of  turpentine  m.ay  well  account  for  its  deadly  effects. 

SulphchoarhOTMte  of  potaasium^^ThiB  salt  was  prepared  from  impure  bisulphide  of  car- 
bon, obtained  in  Denver  (and  containing  naphtha),  and  an  alcoholic  saturated  solu- 
tion of  hydrate  of  potassa.  When  sufficiently  dilute,  so  as  no t  to  be  i  uj  nrious  to  plant h, 
I  think  it  is  equally  harmless  to  the  insects.  A  strong  solution  (nearly  saturated) 
causes  the  locusts  to  fall  over  and  apparently  kills  them,  but  in  fifteen  minutes  thoy 
irevive,  and  in  half  an  hour  are  able  to  hop  off.  A  solution  of  1  to  10  or  Vi  has  to  be 
repeatedly  applied  to  have  any  apparent  effect,  and,  as  far  as  1  conld  observe,  this 
effect  soon  disappeared.  The  strong  solution  is  sure  and  speedy  death  to  plants,  and 
yet  does  not  appear  to  kin  the  insects,  so  that  with  a  dilute  solution,  one  sufficiently 
so  not  to  hurt  plants^  no  good  effect  can  be  had. 

NaphthaUne^—The  impure  s]^ecimens  I  was  able  to  obtain  at  the  gas-works  in  Denver, 
which  contain  many  impurities,  do  not  warrant  mo  in  reporting  npon  the  effect  of 
naphthaline  as  such.  The  effects  I  observed  were  far  less  satisfactory  than  those  I 
obtained  with  coal-tar.  Naphthaline,  like  bisulphide  of  carbon,  can  only  work  when 
kept  in  contact  with  the  insects  for  some  time.  It  gives  off  its  vapors  slowly,  and  is 
noL  therefore,  capable  of  successful  application  where  locusts  are  concerned.  I  have 
watched  a  locust  for  three-quarters  or  an  hour  moving  about  over  the  Impure  naph- 
thaline left  in  the  oil-barrel  by  ponring  out  the  oil  (oil  from  coal-tar),  whereas  a 
sinflde  drop  of  the  crude  oil  itself  causes  almost  immediate  death. 

The  above  and  Paris  green  are  the  principal  substances  experimented  with,  others 
being  counted  out,  either  for  the  reason  that  they  are  applicable  only  to  the  protec- 
tion of  plants  against  feeding  insects  which  did  not  appear  during  my  stay  in  Colorado ; 

Digitized  by  VjUUV  IC 


THE  ROCKY  MOUNTAIN  LOCUST.  317 

tkat  their  inefifectiYeness  is  well  known,  or  that  chemical  considerationfl  (0.  g,  in  tho 
COM  of  snlphTiric  acid)  forbid  their  usey  or  demonstrate  its  impracticability. 

In  concmsion,  I  will  say  that  I  am  a  witness  of  the  speedy  action  of  coal-oil  npon 
young  locusts,  an  action  which  is  certain  and  immediate.  I  have  taken  a  straw, 
dipp^  in  the  crude  oil  distilled  from  coal-tar,  shaken  off  the  pendent  dsop,  and 
touched  the  insects  with  the  residue.  Treated  with  this  minute  quantity  they  died 
in  from  eight  to  ten  minutes.  I  have  seen  substantially  the  same  e£^t  with  kerosene. 
As  only  a  nmall  quantity  of  oil  need  be  employed  it  is  perhaps  unnecessary  to  point 
out  the  difi'erence  in  price  between  kerosene  and  crude  coal-tar  oil,  but  the  attention 
of  farmers  may  usefully  be  drawn  to  the  fact  that  such  difference  exists.  They  have, 
chemically  speaking,  certainly  discovered  the  cheapest  and  most  effective  remedy 
against  the  ravages  of  the  unwinged  locusts.  No  known  chemical  is  at  once  so  deadly 
in  its  action  and  at  the  same  time  so  cheap  as ''  coal-oil.''  Its  manipulation  is  simple 
and  unattended  with  any  danger  which  cannot  be  easily  guarded  against  by  a  little 
care.  This  fact,  together  with  its  comparative  cheapness  and  freedom  from  danger 
of  adulteration,  are  the  advantages  it  possesses  which  recommend  its  use  as  an  active 
poison.    This  point  is,  I  think,  clearly  settled. 

The  other  questions  of  protection  to  plaits,  and  of  the  chemical  value  of  the  immense 
quantities  of  locusts  which  annually  me  in  the  West,  considered  as  fertilizers,  as  well 
as  the  further  question  (interesting  in  a  scientific  point  of  view)  as  to  what  is  the 
chemical  nature  of  those  secretions  of  the  mature  locusts  which  are  said  to  be  delete- 
rious to  fowls  and  even  to  affect  the  human  skin,  must  as  yet  remain  unanswered. 

The  deadly  effect  on  animal  life  of  carbonic-acid  gas  is  well  ^own. 
lu  1875  we  used  it  from  a  Babcock  extinguisher,  and  gave  it  a  thorough 
trial  under  many  diffierent  circumstances  and  conditions,  but  witiiout 
any  satisfactory  results.  It  had  very  little  effect  upon  them  even  when 
played  upon  them  continuously  and  at  a  short  distance.  They  often  be- 
came numbed  by  the  force  of  the  liquid,  but  invariably  raUied  again. 

Paris  green, — ^This,  though  it  kills  those  insects  wmch  partake  of  it, 
is  yet  no  protection  to  plants,  because  those  which  go  off'  to  die  after 
partaldng  are  always  followed  by  others  which  go  tiirough  the  same 
operation.  A  new  mode  of  using  it  was  eamestiy  advocated  and  strongly 
recommended  by  one  of  our  correspondents  in  Texas,  viz.,  by  sprinkling 
it,  mixed  in  the  ordinary  way  with  from  20  to  30  parts  of  flour,  upon  the 
ground.  The  locusts  were  found  to  be  attracted  by  the  whitish  powder, 
and  to  gather  about  and  feed  upon  it.  We  had  it  thoroughly  tried  with 
varying  success,  as  the  following  experience  indicates : 

I  have  tried  the  experiment  of  Paris  green  and  flour  (1  part  to  30),  and  do  not  find 
it  a  success,  llie  young  locusts  did  not  seem  especially  attracted  to  it^  i.  e.,  only  from 
a  distance  of  a  few  inches,  and  of  those  which  went  on  to  it  but  few  died.  Mr.  Payne 
states  the  same  thing.  I  urged  him  to  send  a  fiill  statement  of  his  ex])eriment  to  you, 
as  I  knew  he  would  have  an  earlier  and  better  opportunity  to  try  it  thsai  I  should. — 
[A.  Whitman. 

In  experimenting  with  Paris  green  baought  in  contact  with  the  insect,  I  captured 
several  specimens  and  nibbed  them  in  this  compound,  then  set  them  at  hberty  and 
watched  their  movements  for  half  an  hour  or  more.  In  each  case  I  saw  the  insect 
free  itself  by  rubbing  from  the  dry  powder,  and  at  the  end  of  the  time  specified  I  saw 
no  difference  between  insects  so  treated  and  their  comjpanions.  I  put  one  specimen, 
after  thorough  immersion  and  rubbing  in  Pans  green,  m  a  specimen-box,  and  opened 
the  box  two  nours  after.  The  insect  was  as  lively  as  ever,  and  had  freed  itself  as  &r 
as  I  could  see,  from  all  traces  of  the  chemical.  Indeed,  it  is  difficult,  spej^dng  from  a 
chemical  or  physiological  stand-point,  to  see  why  Paris  green  in  dry  powder  should 
have  any  toxio  efibct  when  extemaUy  applied.  Its  poisonous  efiects  are  due  to  the 
copper  and  arsenic  compound  of  which  it  consists,  and  which  can  only  act  as  a  poison 
when  taken  into  the  system  in  solution. 

I  made  the  followiug  experiments  with  the  same  substance  diffused  in  water:  In- 
sects were  kept  for  some  time  (3  minutes)  in  water  holding  Paris  green  in  suspension. 
On  taking  them  out,  they  waited  until  they  were  dry,  then  urushea  off  the  dry  powder, 
and  for  Imlf  an  hour  (as  long  as  I  watched  them)  behaved  in  all  respects  Ukc  insects 
not  exi>erimented  with.  The  reason,  apparently,  is  that  Paris  green,  being  insoluble 
in  water  under  these  circumstances,  behaves  like  the  dry  powder;  i.  e.,  the  water  evap- 
orates, leaving  the  dry  powder,  which  the  insects  proceed  to  wipe  off.--[B.  L.  Packard. 

In  accordance  with  your  request,  I  expenmonted  with  the  Paris-green  mixture. 
Used  it  on  an  inclosed  square  rod  of  wheat ;  also  a  rod  of  grass.  Inclosure  surrounded 
with  boards  a  foot  wide.    Qne-half  of  each  of  these  was  treated  by  mixiag  Paris  gioen 
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with  thirty-two  times  its  weight  of  flour,  and  placing  the  mixtnre  i«  conos  upon  the 
ground.  Cones  formed  by  takBig  the  mixture  between  the  thumb  and  two  next  (IngeR 
and  compressing  it,  and  placing  the  same  upon  tho  ground  on  aljout  every  d  inches 
square.  On  the  other  half,  the  mixture  was  sprinkled  upon  tho  grass  and  wheat  while 
it  was  damp  with  dew.  The  mixture  was  eaten  by  the  'hoppers ;  where  it  was  placed 
in  cones  it  was  covered  with  the  insects.  Should  say  that  m  thirty-six  hours  one-hali 
the  quantity  had  disappeared,  and  in  forty-eight  hours  there  wore  dead  'hoppers  on 
the  ground,  but  not  in  any  satisfactory  quantity.-— [S.  B.  Coe,  Morristown,  Minn. 

I  have  experimented  with  the  arsenlate  of  copper,  as  you  desired,  but  with  no  prac- 
tical effect.  I  mixed  with  dry  flour  first,  but  couid  find  no  dead  locusts.  I  then  mixed 
into  a  stiff  dough  and  worked  it  into  crumbs  or  pellets,  and  placed  on  the  ground,  made 
white  by  the  dry  preparation ;  result,  one  dead  sparrow  and  one  cowbim,  both  0reat 
deaitToyers  of  the  'hoppers ;  but  I  could  not  find  any  dead  'hoppers;  perhaps  the  oirds 
ate  them,  but  I  am  mcline<l  to  l)elieve  that  their  death  came  by  eating  the  poisoned 
dough.  I  do  not  think  the  'hoppers  are  attracted  by  white  substances  in  any  marked 
degree,  for  on  spreading  tho  bnghtest  rye-straw  alongside  of  old,  rotten  hay,  that  was 
very  dark  in  color,  I  found  them  more  numerous  on  the  hay  than  on  the  straw.  I  have 
tried  spreading  newspapers  and  dark  woolen  rags  side  by  side,  and  always  find  the 
m^Jorify  of  'hoppers  on  tho  darker  substance.  This,  I  think,  is  on  account  of  the 
warmth  imparted  behig  gieater  from  tho  hay  and  rags  than  from  the  straw  and  paper. 
— t  J'  I-  Salter,  Saint  Cloud,  Minn. 

One  of  our  assistants  in  Kansas,  Mr.  G.  Gaumcr,  found  that,  spread 
upon  the  ground,  it  attracted  and  destroyed  a  great  many  5  but  it  is  very 
clear  that  this  mode  of  destroying  the  locust  cannot  compare  uitli  mauy 
of  those  we  have  already  described.  Its  use  against  the  young  locusts 
is  practically  of  little  avail,  because  of  the  excessive  numbers  in  which 
they  generallv  occur,  and  because  of  the  danger  incident  to  the  use  of  a 
poison  on  so  loose  and  extensive  a  scale  as  would  be  necessary  to  make 
it  effectual.  Several  other  ingredients  were  strongly  recommended  by 
correspondents  who,  had  they  tried  their  own  recommendations,  would 
have  discovered  the  uselessness  of  the  same.  One  suggested  alum- water; 
another,  fix)m  Estillville,  Va.,  expatiated  on  the  merits  of  common  salt, 
to  be  used  with  an  ordinary  drill  5  while  still  others  foimd  some  protec- 
tion from  the  copious  use  of  ashes  and  of  gypsum.  Of  all  the  different 
applications,  however,  intended  to  protect  plants,  we  doubt  whether  a«iy- 
tmng  is  more  effectual  than  the  spraying  of  a  mixture  of  kerosene  ami 
warm  water,  which  will  answer  a  very  good  purpose  Avhen  the  insects 
are  not  too  numerous  or  ravenous. 

THE  PROTECTION  OF  FRUIT-TREES. 

The  best  means  of  protecting  fruit  and  shade  tiees  deserves  sei>arate 
consideration.  Whei'e  the  tnmks  are  smooth  and  j^eipendicular  they 
may  be  protected  by  whitewashing.  The  lime  crumbles  undei'  the  feet 
of  the  insects  as  they  attempt  to  climb,  and  prevents  their  getting  up. 
By  their  persistent  efforts,  however,  they  gradually  wear  off  the  lime  and 
reach  a  higher  point  each  day,  so  tliat  the  whitewashing  must  be  often 
repeated.  Trees  with  short,  rough  trunks,  or  which  lean,  are  not  very 
well  protected  in  this  way.  A  strii>  of  smooth,  bright  tin  answers  even 
better  for  the  same  purpose.  A  strip  3  or  4  inches  wide  brought  around 
and  tacked  to  a  smooth  tiee  will  protect  it,  while  on  rougher  trees  a 
piece  of  old  rope  may  lirst  be  tacked  around  the  tree  and  the  tin  tacked 
to  it,  so  as  to  leave  a  portion  both  above  and  below.  Passages  between 
the  tin  and  rope  or  the  rope  and  tree  can  then  be  blocked  by  fllUng  the 
upper  area  between  tin  and  tree  with  earth.  The  tin  must  be  high  enough 
firbm  the  ground  to  prevent  the  Tioppers  from  jumping  from  the  latter 
beyond  it,  and  the  trunk  below  the  tin,  where  the  insects  collect,  should 
be  covered  with  some  coal-tar  or  poisonous  substances  to  prevent  ffird- 
ling.  This  is  more  especially  necessary  with  smaU  trees,  and  coal-tftr 
will  answer  as  such  preventives. 
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One  of  the  cheapest  and  simplest  modes  is  to  encircle  the  tree  with 
cotton  batting  in  which  the  insects  will  entapgle  their  feet  and  thus  be 
more  or  less  obstructed.  8tri])s  of  paper  covered  with  tar;  stiff  paper 
tied  on  so  86  to  slope  roof-fashion^  strips  of  glazed  wall-paper,  and  thick 
coatings  of  soft  soap,  have  been  used  with  vaiying  success ;  but  no  es- 
toppel equals  the  bright  tin.  The  others  require  constant  watching  and 
removal,  and  in  all  cases  coming  under  our  obsenation  some  insects 
would  get  into  the  trees,  so  as  to  require  the  daily  shaking  of  these  morn- 
ing and  evening.  This  will  sometimes  have  to  be  done,  when  the  bulk 
of  tiie  insects  have  become  fledg^,  even  where  tin  is  used,  for  a  certain 
proportion  of  the  insects  will  then  fly  into  the  trees.  They  do  anost 
damage  during  the  night,  and  care  should  be  hail  that  the  trees  be  un- 
loaded of  theii'  voracious  freight  just  before  dark* 

Mr.  George  Gibbs,  of  Holden,  Mo.,  found  that  the  whitewash  was  ren- 
dered still  more  effectual  by  adding  one-half  pint  of  turpentine  to  the 
pailful« 

desthuotion  op  the  winged  ehsects. 

"The  complete  destruction  of  the  winged  insects,  when  they  swoop 
down  ui)on  a  country  in  prodigious  swarms,  is  impossible.  Man  is  pow- 
erless before  the  mighty  host.  Special  plants,  or  smaU  tracts  of  vege- 
tation may  be  saved  by  perseveringly  driving  the  insects  off,  or  keeping 
them  off  by  means  of  smudges,  as  the  locusts  avoid  smoke ;  or  by  rat- 
tling or  tinkling  noises  constantly  kept  up.  Long  ropes  perseveringly 
dragged  over  a  grain-field  have  been  used  to  good  advantage."    • 

Ctf  tihe  different  contrivances  already  described  for  the  destruction  of 
the  unfledged  locusts,  those  intended  for  bagging  and  catching  are  the 
most  effectual  against  the  winged  individuals,  gi'cat  numbers  of  which 
may  be  caught,  esi)eciaUy  at  mom  and  eve,  and  late  in  the  autumn.  At 
such  times  many  may  also  be  crushed.  These  winged  insects  are  more 
to  be  dreaded  in  the  northern  than  in  the  southern  portion  of  the  locust 
area,  for  in  this  last  the  small  grains  are  always  harvested  before  the 
advent  of  the  pests,  and  Indian  com  is  the  staple  that  suffers.    The  ex- 

Sdence  of  Minnesota  and  Dakota  farmers  teaches  that  the  injury  from 
e  winged  locusts  is  best  avoided  by  growing  such  crops  as  will  mature 
early.  Beports  were  current  last  summer  in  Texas  that  farmers  near 
Calvert  had  destroyed  great  quantities  of  the  winged  insects  by  fires 
Ughted  at  night.  We  had  on  several  occasions  witnessed  swarms  of 
locusts  driven  before  a  prairie-fire,  and  our  general  experience  of  locust 
habits  at  night  forbade  belief  in  the  reports,  and  we  requested  one  of 
our  correspondents  to  inquire  into  the  matter,  with  the  following  result : 

I  took  pains  to  trace  up,  wMIe  in  Texas,  the  report  that  the  apretus  waa  attracted  by 
a  blaie.  I  found  it,  of  ootUBe,  baselefis,  tnough  it  had  attained  very  respectable  pro- 
portions.— [J.  T.  Moulton,  jr. 

Moderate  success  has  been  had  with  smudging  as  a  means  of  wardiug 
0^  the  winged  swarms.  The  best  method  is  to  start  a  fire  which  bums 
with  insufficient  access  of  air,  and  which  is  made,  if  possible,  of  materials 
which,  while  burning,  will  give  off,  besides  the  dense  smoke  due  to  in- 
complete combustion,  unoxidized  products  of  distillation  which  in  them- 
selves are  noxious  (0.  ^.,  buffalo-chips,  straw,  and  coal-tar,  &c.).  The 
smoke  and  fames  from  such  afire  will  prevent  the  locusts  from  alighting 
and  swerve  them  from  their  course.  Mr.  S.  T.  Kelsey  succeeded  in  saving 
many  of  his  young  forest-trees  in  B^ansas,  in  1874,  hj  perseveringly 
smudging  and  smoking  them.  He  gives  his  ex]ierieuce  in  the  foUowing 
words,  in  the  Kansas  Farmer,  August  26, 1874 : 

At  flnt  we  tried  buUding  fires  on  the  ground,  but  it  was  not  Buccesaful.  The 
imoke  would  not  go  where  we  wanted  it  to.    We  then  tried  taking  a  bunch  of  hay, 
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and  holding  it  between  Bticks,  set  fire  to  it^  and  then,  passing  thxongh  the  field  on 
the  Tvindward  side,  held  it  so  that  the  smoke  wonld  strike  the  grasshoppers.  Wa 
would  soon  have  a  cloud  of  'hoppers  on  the  wing,  and.  by  following  it  np,  would,  in 
a  short  time,  clear  the  field.  We  have  thus  far  saTca  everything  that  was  not  d^ 
stroyed  when  we  commenced  fighting  them;  and  while  I  do  not  give  this  as  an  infal- 
lible rpmody,  not  having  tried  it  sufficiently,  yet  it  does  seem  to  me,  fix)m  what  I  have 
seen  of  it,  that  one  good  active  man  who  wonld  attend  right  to  it  could  protect  a 
twenty-acre  field  or  a  large  orchard.  But  to  bo  successful  one  must  attend  strictly 
tobtnness. 

The  great  difficulty  experienced  in  making  the  smudging  successful 
is  in  the  inconstancy  of  the  winds,  as  a  sudden  change  in  wind  direction 
may  render  much  previous  labor  unavailing.  Mr.  W.  D.  Amett,  of  Bear 
Creek,  Colo.,  who  has  given  a  good  deal  of  attention  to  the  practical 
means  to  he  employed  against  locusts,  has  endeavored  to  meet  the 
difficulty  by  using  a  portable  iron  bucket  as  a  fire  receptacle.  A  large 
sheet-iron  bucket  is  fitted  with  a  perforated  tube,  arranged  across  its 
bottom,  open  at  one  end  to  admit  air,  and  there  provided  with  a  valve 
to  regulate  the  admission  of  air.  A  perforafted  cover,  hinged  to  the 
bucket,  and  a  handle  to  carry  it  by,  complete  the  arrangement.  Filled 
with  some  substance  which  bums  imperfectly,  such  as  buffalo-chips  and 
a  little  coal-tar,  and  with  the  cover  shut,  an  amount  of  air  insufficient 
for  complete  combustion  is  admitted  through  the  valved  tube  at  the 
bottom,  and  the  dense  smoke  comes  out  through  the  holes  in  the  cover. 

The  burning  of  old  bones  has  been  tried,  but  found  to  bo  no  more 
effective  than  other  slow  combustibles.  The  use  of  smoke  will  be 
effectual  in  proportion  as  fimners  combine  together  and  produce  it  sim- 
ultaneously over  extended  areas. 

THE  EFFECT  OF  CONCUSSION. 

Two  modes  of  concussion  have  been  proposed  for  the  destructioii  of 
insects  or  their  eggs ;  the  first  being  terrestrial  concussion,  produced  by 
means  of  exploding  powder  or  other  similar  compounds  in  the  ground; 
the  second,  by  means  of  sxnall  fire-arms  or  cannon.  No  exi>eriment8 
have  yet  been  made  that  give  anything  like  satisfactory  results.  The 
vitaUty,  whether  of  the  locusts  or  their  eggs,  wiU  hardly  be  affected  by 
such  means.  We  received  a  number  of  communications  on  the  subject 
of  concussion  during  the  year,  and  will  quote  a  few  passages  from  tJie 
correspondence  in  illustration  of  the  different  views  held.  Mr.  L.  A. 
Hardee,  of  Honey  Moon,  Fla.,  who  is  most  enthusiastic  in  urging  this 
supposed  means  of  destruction,  writes :  "  I  do  not  know  how  many 
miles  of  the  eggs  of  the  'hoppers  can  be  destroyed  by  concussion  of  tlie 
ground,  but  it  would  not  surprise  me  to  Imow,  when  the  experiment  is 
tiied,  tnat  25  miles  square  would  be  destroyed  by  one  explosion.  Now, 
if  one  hundred  pounds  of  gunpowder  was  buried,  say  three  or  four  feet 
under  ground,  and  this  be  ignited  after  a  heavy  rain,  the  concussion  of 
the  ground  will  destroy  our  small  enemies  that  burrow  in  the  ground  for 
miles.^  Mr.  r.  A.  Smith,  of  Lincoln,  Nebr.,  writes:  "We  know  tide 
firing  of  cannon  ovey  and  the  explosion  of  torpedoes  in  water  will  kill 
fish ;  that  the  explosion  of  shells  in  time  of  battle  has  often  been  known 
to  paralyze  and  sometimes  kill  human  beings.''  Mr.  Eobert  W.  Furnas, 
president  of  the  Nebraska  State  Horticultural  Society,  writes  that  "bury- 
ing powder  below  the  surface  for  its  combustion  and  destruction  of  in- 
sects is  simply  nonsense,  and  time  and  money  wasted."  ^ 

On  the  other  hand,  Mr.  A.  J.  Bell,  of  Mexico,  Mo.,  says  that  during  his 
residence  at  Ashland,  Ky.,  he  had  a  small  vegetable  garden,  and  noticed 
that  his  potato  sprouts  were  covered  with  potato-lxietles  and  locusts. 
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<<Thei6  happened  to  be  a  local  option  parade*  and  an  old  cannon  was 
nsed  in  the  yicinily  of  the  garden,  for  ftnng  salates.  Kext  morning  he 
had  occasion  to  visit  the  garden  and  fonnd  all  the  insects  deadj  both 
'hoppers  and  potato-beetles.'' 

While  we  have  little  fEiith  in  the  efficacy  of  concussion  as  a  means  of 
destroying  either  locus^eggs'or  yoimg  locusts,  we  were  nevertheless 
desirous  of  giving  the  matter  trial,  and  commissioned  Mr.  Prosper  A. 
Smith,  of  Lmcol^  Nebr.,  to  thoroughly  experiment  and  report  to  us,  re- 
questing him  to  avail  himself  also  of  the  assistance  of  Professor  Aughey. 
It  turned  out  that  Professor  Aughey  had  tested  it  with  no  satisfactory 
results  in  1875,  and  after  a  few  fhiitless  trials  further  experiments  were 
abandoned  as  "too  ridiculous,"  writes  Professor  Aughey,  to  warrant 
further  outlay. 

DIVEBSIPIEB  AGBIGXJLTUBE. 

In  Chapter  lY  we  have  dwelt  upon  the  advantages  of  diversified 
agriculture  from  the  locust  stand-point,  and  we  desire  here  simply  to 
lay  stress  on  its  importance,  nay  its  necessity.  "  There  is  nothing  surer 
than  that  the  destitution  in  Westsm  Missouri  and  Eastern  Elansas,  in 
1874-^75,  was  folly  as  much  owing  to  the  previous  ravages  of  the  chinch- 
bug  as  to  those  of  this  locust  The  Ohmch-bug  is  an  annual  and  in- 
creasing trouble;  the  locust  only  a  periodical  one.  Now,  the  regions 
indicated  are,  agricultorally,  the  richest  in  those  two  States,  and^  for 
that  matter,  can  scarcely  be  surpassed  in  the  entire  countiy.  Oonsisting 
of  high,  rolling  prairie,  interspersed,  as  a  rule,  with  an  abundance  of 
good  timber,  this  area  produces  a  very  large  amount  of  com  and  stock. 
Of  cultivated  crops,  com  is  the  staple,  and,  with  a  most  generous  soil, 
it  has  become  the  mshion  to  plant  and  cultivate  littie  else,  year  after 
year,  on  the  same  ground,  ^e  com-flelds  alternate  more  or  less  with 
pastures,  and  there  is  just  enough  small  grain  to  breed  and  nourish  the 
first  brood  of  chinch-bugs  which  pass  into  the  com  at  harvest  time  and 
which  scatter  over  the  country,  by  breeding  and  harboring  in  the  com- 
fidds.  "Sot  to  mention  the  dmerent  means  to  be  employ^  in  counter- 
acting the  ravages  of  this  insect,  a  diversified  agriculture  iS'imdoubtedly 
one  of  the  most  effectual.  It  must  necessarily  follow  that  the  more 
extensively  any  given  crop  is  cxdtivated  to  the  exclusion  of  other  crops 
the  more  will  the  peculiar  insects  which  depredate  ux>on  it  become  un- 
duly and  ii\juriously  abxmdant.  The  Ghinch-bug  is  confined  in  its  depre- 
dations to  the  grasses*  and  cereals.  Alternate  your  timothy,  wheat, 
barley,  com,  &c.,  ux>on  which  it  flourishes,  with  any  of  the  numerous 
crops  on  which  it  cannot  flourish,  and  you  very  materially  affect  its 
power  for  harm.  A  crop  of  com  or  wheat  grown  on  a  piece  of  land 
entirely  free  from  chinch-bugs  will  not  suffer  to  the  same  extent  as  a 
crop  grown  on  land  where  iSie  insects  have  been  breeding  and  harbor- 
ing. This  fact  is  becoming  pactially  recognized,  and  already  hemp, 
flsuc,  and  castor-beans  are  to  some  extent  cidtivated  in  the  States  men- 
tioned. But  there  are  many  other  valuable  root  and  forage  plants  that 
may  yet  be  introduced  and  grown  as  field  crops." 

Governor  Pillsbury ,  of  Mmnesota,  has  a  few  pertinent  remarks  on  this 
subject  in  his  last  annual  message.    He  says : 

In  my  former  messages  I  took  occasion  to  nrge  ni>on  iarmers  a  greater  diversification 
of  their  crops.  Tlie  present  tendency,  I  fear,  is  toward  an  aggravation  rather  tiian  a 
correction  of  the  evu  referred  to.  titimnlated  by  recent  heavy  crops,  Umd-hnnten 
have  a  passion  for  immcDse  tracts  and  great  wheat-farms.  While  the  cultivation  of 
onr  idle  lands  is  always  desirable,  this  pnrsnit  of  a  single  branch  of  £Etiming  is  to  be 
lamented.  And  I  fear  that  the  expectations  of  great  profits  of  many  inexperienced 
persons  who  are  drawn  into  the  movement  by  excitement  is  doomed  to  disappoint- 
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Qd^t.  1:  wiser  eowae  is  (o  l<x4c  iomanyooiaccs  of  profit  rstiber  ttum  to  o&a.  Then 
IB  no  better  counlTy  than  ocus  for  the  raising  of  stock.  Our  woo],  beef^  batter,  and 
cheese  are  uDsorpaBBed.  With  the  production  of  these,  wheat-growing  alternates 
admirably  to  the  advantage  of  all  t^e  products.  The  oonMnaons  onltiTation  of «  sin- 
gle crop  must  oventually  exhaust  the  soil  of  the  constltnenlB  for  its  profitable  growth 
while  it  is  well  known  that  the  finest  wheat-crops  were  raised  the  past  year  on  worn- 
out  and  abandoned  grain-Helds,  which  had  be^  refiuscitated  by  a  couple  of  years'  rest 
in  ^rass.  It  seems  almost  culpable  to  import  com,  hogs,  beans,  and  other  products 
which  can  be  grown  here  to  perfsotion. 

What  Gov^iior  PillBbxuy  says  of  Minnefiota  is  equally  tru^  of  a  veiy 
large  proportion  of  the  coontry  subject  to  locust  iigury«  The  advatitace 
of  growing  more  stoek  is  especially  obvious  in  some  sections,  not  oiQy 
m  a  means  of  best  utilizing  the  surplus  com,  but  to  avoid  sweei)iBg 
disaster ;  for  when  the'  locusts  are  so  thick  as  to  entirely  sweep  off  cul- 
tivated crops,  the  wild  pjmne-grass  is  seldom  so  badly  affect^  that  it 
will  not  support  stock. 

LEGISLATION. 

<^Too  much  stress  oannot  be  laid  on  the  advantage  of  co-operation 
aoid  concert  of  action,  and  legislation  both  to  induce  and  to  oblige  action 
Is  important.  In  every  communitg^  tiiere  are  those  who  persist  in  dcdng 
noUung  to  prevent  locust  iiyucy.  These  indifEarenta  frequentiy  bring 
ruin  not  only  upon  themselves,  but  upon  more  persevering  neighbors, 
and  any  law  will  prove  beneficial  that  will  oblige  every  able-bodied  mem 
to  work  one  or  more  days,  either  in  the  &11  in  defitroying  the  eggs,  or  in 
t^e  spring  in  killing  the  young  insects,  whenever  the  township  trustees, 
at  the  request  of  a  given  number  of  dtizens  of  the  township,  may  call 
them  to  BUfiix  work  njader  special  provisxcos  similar  to  those  ox  ew*sting 
roa;d  laws." 

In  refiN'ence  to  bounty  laws,  tiie  experience  of  Mnnesota,  where  tiiey 
were  in  force  in  some  counties  in  1876,  is  valuaMei.  and  the  State  oom- 
missioners  did  not  hesitate  to  recommend  the  ^ysiem  after  the  county 
trials,  imper£ect  as  they  were,  and  commenced  as  they  were,  in  most 
cases,  too  late  in  the  season.  It  was  deady  shown  that  in  one  township 
t30,oeo  worth  of  crops  was  saved  by  an  expenditure  of  $6,000.  KicoUet 
County  paid  $25,053  for  25,053  bpshels  of  locusts,  but  the  price  paid  by 
other  counties  was  higber;  in  fiact,  much  too  h^h.  In  1877,  tiie  bounty 
system  was  le^s  effective,  and,  inde^  proved  more  or  less  a  fsdlore. 
^^A&  a  means  of  deflBuse,"  writes  Mr.  Whitman,  ^4t  would  haive  proved 
useless  ia  some  cases  and  needless  in  others;  -as  a  matter  of  relief  or 
reimbursement  for  ij\juiy  it  would  have  gone  in  a  large  measure  to  bdp 
those  who  are  already  repaid  by  an  abundant  harvest.'' 

Governor  PQlsbury,  in  his  annual  message  for  1877,  speaks  of  tbe 
SUnnesota  bounty-law,  published  further  on,  in  the  mllowiug  ratber 
severe  terms; 

These  aet«i  were  atH^oved  by  m»  with  muoh  reluctance^  and  not  until  I  had  etreun- 
oofily  hut  oo^vaiiixiMy  endeavored  to  inflnence  a  correeUon  in  the  act  iirst  named  of 
whai  I  deemed  ilKadvified  provisions  of  a  scriooa  character.  Prior  to  any  movement 
for  the  jpraeticaJ  operation  of  these  laws,  I  received  numerous  statements  firom  au- 
thoritative sources  in  all  quaiten  of  the  infested  regions,  remonstaradug  against  tlie 
appointeent  <]ff  measurers,  as  conteni][)lartedy  on  iho  ground  that  owing  to  tlm  incalcu- 
lable numbers  of  the  insects  t]ie  provusion  x^&qniring  the  counties  to  pay  aU  boontieii 

jrirtua^' 


in  excess  of  the  proposed  State  appropriation  of  $100,000  would  virtually  bankrupt 
the  afflicted  oountieB.  I  therefore  deemed  it  proper  to  defer  action  for  iarther  knowl- 
edge and  eonsideiation.  Finding  apon  caicuiatmn  that  an  eoual  distribution  of  the 
available  fond  would  afford  to  each  inhabitant  of  the  infested  Localities  an  average  of 
but  £Drty  cents,  a  sum  too  tricing  in  itself  to  indnce  additional  clXbrts  £6r  the  ext^ 
mination  of  the  pests,  I  became  oonvmoed  that  the  enforcement  of  the  bounty-law 
would  entaO  upon  counties  already  impoverished  by  insect  ravages  a  bordoi  of  debt 
which  would  prove  more  disastrous  thaa  the  ecourge  it  waa  intended  to  avert.    I, 
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therefore,  ftgamst  the  wishes  of  &  tsw  localities,  but  in  compliance  with  a  Tast  pre* 
ponderance  of  petitions  from  the  people  directly  interested,  declined  to  make  the 
appointments  requisite  for  the  practical  operation  of  the  law.  The  decision  was  Jus- 
tified bv  the  result,  for,  in  the  absence  of  that  concerted  defense  against  the  insects 
by  ditcnes  and  other  protective  means  dictated  by  experience,  all  efforts  induced  by 
the  proposed  State  and  county  expenditures  combined,  would  certainly  have  been 
unavailing,  especially  where  the  destructive  swarms  were  most  dense  and  where  pro- 
tection was  most  needed  from  their  ravages.  The  som  thus  saved  to  the  State  remains 
intact,  or  ^ther  the  contemplated  loan  was  not  effected,  the  law  in  express  terms  spe- 
cifying the  exclusive  object  for  which  it  was  to  be  effected. 

"  A  good  law,  once  enacted  and  on  the  statute-book,  may  not  be  called 
into  operation  for  many  years,  but  would  beyond  aD  doubt  serve  an 
admirable  purpose  in  the  event  of  a  locust  invaaion.  The  following  are 
what  we  conceive  should  be  the  essential  features  of  an  efficient  boun1>y- 
law:  1.  The  bounty  should  be  paid  out  of  the  8ta4e  treaswry;  or  U  should  be 
graded  and  borne  equally^  one-third  by  the  local  tovmships.  one-third  by  the 
county,  and  one-third  by  tJie  State.  2.  TJie  bounty  should  be  immediately 
available  to  those  earning  it. .  3.  The  act  should,  so  far  as  possiblCy  tend  to 
the  destruction  of  tlie  eggs.  4.  After  the  eggsj  the  destruction  of  the  newly- 
hatched  locusts  should  be  encouraged  by  the  acL  A  bushel  of  the  newly- 
hatched  insects  will  contain*  thirty  or  more  times  as  many  indiTidaals 
as  win  a  bushel  of  the  pup»,  and.  moreover,  their  destruction  prevents 
the  subsequent  injury.  It  would  oe  folly  to  pay  60  cents  a  bushel  for 
them  later  in  the  season  when  they  are  nearly  full-grown  and  have  doaie 
most  of  the  harm  they  are  capable  of  doing.  The  price,  therefore,  should 
vary  with  the  season;  and  while,  in  latitude  39^.  75  cents  or  #1  should 
be  offered  in  March,  the  price  should  diminish  to  50  cents  in  April,  25 
cents  in  May,  and  10  cents  in  June^  As  the  dates  of  hatching  var^  with 
the  latitude,  so  the  law  should  vary  in  the  matter  of  dates,  according  to 
the  requirements  of  each  particular  State.  In  addition  to  the  foregoing 
requirements  of  such  an  act,  every  precaution  should  be  taken  to  prevent 
fraud  and  dishonesty  .in  obtaining  the  money  .^ 

The  laws  obliging  proper  labor  wiU  prove  more  beneficial  to  a  oom- 
mnnjty  than  the  bounty-laws,  and  the  labor  is  best  performed,  first  in 
destroying  the  eggs  in  the  Ml,  and  next  in  destroying  the  young  insects 
after  the  Bulk  of  them  have  hatched  out  in  the  spring. 

In  the  more  thinly  settled  parts  of  the  country  laws  may  be  more 
or  less  ineffectual,  so  far  as  the  general  destruction  of  the  insects  is  con- 
cerned, though  they  wiD  even  there  be  one  of  the  best  means  of  reliev- 
ing destitution;  but  in  more  thickly  settled  sections  they  will  accomplMi 
both  results. 

The  following  are  the  State  laws  respectmg  locusts  that  have  been 
passed: 

MISSOUEI. 

▲K  ACT  to  «nee«ag«  fh«  dettraetlon  of  sraAhoppon. 

f  0  it  enaoted  by  the  general  aseembly  of  the  State  of  iflMOMtS,  ae  followe: 

SscriON  1.  Any  jpcrson  who  shall  gather,  or  cause  to  be  gathered  by  any  penon  in 
bis  employ,  e^gs  oi  the  Rocky  Moantain  locust  or  graMhopper,  at^any  time  aiter  they 
aro  deposited  in  the  earth  in  the  antimm  of  any  year,  and  before  they  are  hatched  the 
following  spring,  shall  bo  entitled  to  a  bounty  of  five  dollars  for  each  and  every  buahel 
of  eggs  thos  gathered,  or  for  any  quantity  less  than  one  bushel,  bounty  at  the  same 
rate,  to  be  paid,  one-half  by  the  State  and  one-half  by  the  county  in  which  they  are 
gathered. 

Sec.  2.  Any  person  who  shall  gather,  coUect,  and  kill,  or  cause  to  be  so  collected 
and  killed,  young  and  unfledged  grasshoppers  in  the  month  of  March,  shaU  be  entitled 
to  a  bounty  of  one  doUar  for  each  bushel,  and  for  the  month  of  AprU  fift^  cents  per 
bushel,  and  for  tho  month  of  Ma^,  twenty-five  cents  per  buahel,  to  be  paid  in  the  same 
manner  as  in  tho  preceding  section. 

Ssc.  3.  Any  person  claiming  bounty  under  this  act  shall  produce  the  eggs  and  grass- 
hoppers thos  gathered  or  kiUcd,  as  the  case  may  be,  before  the  clerk  of  the  county 
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eonrt  in  which  such  eggs  or  graaBhoimen  were  gathered  or  killed,  within  ten  dm 
thereafter,  wherenpon  said  clerk  ehalf  ^>i^n^m^^;Ay  to  onoh  person  the  following  oath 
or  afiOrmation:  You  do  solemnly  swear  (or  affirm^  aa  the  case  may  be,)  that  the  esea 
(or  grasshoppers,  as  the  case  may  be,)  prodnoed  by  yen,  were  taken  and  gatheiedl^ 
you,  or  by  person  or  persona  in  your  employ,  or  under  your  control,  and  within  this 
county  and  State. 

Sec.  4.  The  clerk  shall  forthwith  destroy  said  esga  by  burning  the  same,  and  giv« 
to  the  person  proving  up  the  same,  under  his  handand  seal,  a  certilicate  setting  forth 
in  a  plain  handwritms,  without  interlineation,  the  amount  of  eggs  or  grasshoppers 
produced  and  destroyed  by  him,  and  the  name  and  residence  of  such  person  produoini^ 
the  same,  which  cernficate  shall  be  in  the  following  form: 

8TA.TB  OF  MissouBi,  QnMUy  of : 

This  is  to  certify  that ,  in  the  county  of ,  A.  B.  did  this  day  prove  before 

me  that  he  had  gathered,  or  caused  to  be  fathered, of  eggs, grasshop- 
pers, and  is  entitfod  to  the  sum  of dollars  and cents. 

Given  under  my  hand  and  seal  of  my  officci  this  ■  day  of ,  A.  D.  16—. 

,  A.  B« 

Which  oertificate  shall  be  received  and  taken  by  the  collector  of  revenue  of  the 
county  in  which  the  same  was  given,  and  such  collector  shall  be  allowed  pay  out  of 
the  county  and  State  treasury,  one-half  from  each. 

Sbo.  5.  Such  clerk  shall  keep  a  register  of  all  such  certificates  given  by  him,  in  a 
book  which  he  shall  keep  for  that  purpose,  in  which  he  shall  note  down  every  certifi- 
cate sranted  by  him,  the  number  and  amount,  and  to  whom  sranted,  and  traosmit  a 


certified  copy  of  such  register,  under  the  seal  of  the  court,  to  the  iieasurer  of  the 
State,  who  shall  not  allow  and  pay  any  certificate  which  does  not  correspond  with 
■nch  register. 

Ssa  6.  Such  clerk  shall  receive  for  his  services  aa  aforesaid  one  dollar  for  such  cer- 
tified copy  of  the  register,  and  the  regular  fee  for  the  certificate  and  seal,  and  ten 
cents  for  each  certifiMte  granted  under  this  act,  all  to  be  paid  out  of  the  treasury  of 
his  county. 

Ssa  7.  As  the  object  of  this  act  is  the  rapid  destruction  of  the  locust  the  ensuing 
apring,  it  shall  take  efi'ect  and  be  in  force  fix>m  and  after  its  passage. 

Approved  February  23, 1877. 

This  act  is  drawn  up  after  the  form  recommended  in  Mr.  Biley's  eighth 
report,  and  reprinted  in  the  Omaha  pamphlet.  Section  3,  reqniring  per- 
sons claiming  bounty  to  carry  ficom  all  parts  of  the  connty  the  eggs  or 
yonng  insects  collected  is  defective,  as  those  living  near  the  connly  seat 
will  have  most  advantage  and  inducement  It  would  be  better  to  em- 
power the  township  trustee  or  the  street  commissioner  to  receive  and 
measure  the  eggs  or  young  insects,  and  to  issue  certificates  setting  forth 
the  number  of  bushels  destroyed,  the  certificates  to  be  filed  with  the 
county  clerk. 

KANSAS. 
AK  AOT  to  proTid«  for  the  destraotion  of  gnaahoppors,  and  to  pnxilah  for  Tiolatloii  of  this  Ml» 

Be  it  enacted  (y  the  legislatwre  of  the  State  of  Kansas : 

Section  1.  That  the  township  trustees  of  the  different  townships,  and  the  mayora 
of  cities  which  are  not  included  in  any  township  of  any  county  within  this  State,  an 
hereby  authorized,  and  it  is  made  theii  duty  when  so  requested  in  writing  by  fifteen 
of  the  legal  voters  of  the  township  or  city,  to  issue  orders  to  the  road-overseers  of  the 
different  road-districts  within  their  respective  townships  or  cities,  to  warn  out  aU  able- 
bodied  males  between  the  ages  of  twelve  and  fifty  years  within  their  respective  dis- 
tricts, for  the  purpose  of  destroying  locusts  or  migratori^  insects. 

Sbo.  2.  It  shaU  be  the  duty  of  road-overseers,  immediately  after  receiving  said  or- 
ders, to  proceed  at  once  to  warn  out  all  persons  liable  under  section  1  of  this  ae^ 
giving  notice  of  the  time  and  place  of  meeting,  and  the  tools  to  be  used,  and  the  kind 
of  work  expected  to  be  performed,  and  all  work  shall  be  done  and  performed  under 
the  direction  of  the  road-overseers. 

SEa  3.  Any  persons  over  eighteen  years  of  age  warned  out  as  is  provided  in  this  act, 
may  pay  the  road-overseer  the  sum  of  one  dol&r  per  day  for  the  time  so  warned  ou^ 
and  m  case  any  person  shaU  ful  to  perform  labor  under  this  act  or  paying  the  sum  or 
one  dollar  when  so  warned  outy  shall  be  adjudged  guilty  of  a  misdemeanor,  and  on  con- 
viction shall  be  fined  the  sum  of  three  dollars  for  each  day  so  failing  or  refusing,  and 
the  moneys  so  collected  shall  be  expended  by  the  road-overseers  in  the  destruction  of 
grasshoppers  in  thoirTespective  rood-districts. 
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Sbo.  4.  For  the  piiT][>oee  of  oarrying  out  the  proTlBionB  of  this  act,  the  Toad-ovezseer 
is  authorized  to  enter  upon  the  premises  of  any  person  lying  within  the  town^p  wheira 
rach  order  of  the  township  trostee  is  in  foroe,  with  a  sufficient  number  of  handf  »nd 
teams  to  perform  such  labor  as  he  may  deem  necessary  for  the  public  good. 

Seg.  5.  It  shall  be  the  duty  of  the  secretary  of  the  State  Board  of  Agrioultnrey  inmid- 
diately  after  the  passage  of  this  act,  to  compile  in  circular  form  all  information  relat- 
ing to  the  manner  and  means  heretofore  used  for  the  extermination  of  grasshoppeni 
and  send  at  least  ten  copies  of  the  same  to  each  township  trustee  in  the  State. 

Sec.  6.  This  act  shall  take  effect  and  be  in  force  £rom  and  after  its  publication  onod 
in  l^e  Commonwealth. 

Approved  March  6, 1877. 

AH  ACT  proriding  for  a  ooDoert  of  aotion  by  lenatoiiAl  district*  for  the  deitraction  of  gtuahoppera 

£e  it  enacted  ly  the  legislature  of  the  State  of  Kemeas : 

SxcnoM  1.  That  in  any  senatorial  district  in  the  State  of  Kansas  where  trouble  is 
•ntioipated  itoia.  the  ravages  of  youns  grasshoppers  in  the  year  1877.  and  any  subse- 
qnent  year  thereafter,  it  shall  be  lawnil  for  the  counties  in  said  senatorial  district  to 
eo-operate  together  in  the  way  and  manner  herein  provided,  for  the  destruction  of  the 


Ssc  2.  The  chairman  of  the  board  of  county  commissioners  in  the  county  having  the 
largest  number  of  inhabitants  in  a  senatorial  district,  where  two  or  more  counties  vnm 
Mda  district,  may  notifj^  the  chairman  of  each  of  the  boards  of  county  commissioners 
of  the  remaining  counties  in  said  district,  of  t^e  time  and  place  when  the  ehalrmffli  of 
the  several  boards  of  oonmussioners  of  the  respective  counties  forming  said  ■enatoriiJ 
district  shall  hold  a  joint  meeting. 

Sec.  3.  At  such  meeting  two  of  their  number  shall  be  chosen  to  act  as  ohaiiman  and 
secretary,  and  the  proceemngs  of  the  meeting  shall  be  published  in  all  the  newi^i^peni 
printed  in  the  senatorial  dis&ict. 

Sec.  4.  Said  meeting  shaJl  designate  the  manner  of  procedure  by  road-overseeriL 
and  what  day  or  days  the  yoxmg  grasshoppers  should  be  driven  from  the  oultivatea 
land  on  the  unbumt  prairie  or  places  of  destruction,  and  shall  also  designate  on  what 
dAj  or  days  the  ^grasshoppers  shiEdl  be  destroyed,  bv  burning  or  otherwise,  in  said  sena- 
torial district,  ^ving  at  least  ten  days'  notice  of  the  same  oy  publishing  in  the  news- 
papers of  the  said  district. 

Sec.  5.  The  board  of  commissioners  of  each  county  shall  noti^  the  road-overseers  of 
said  county  of  the  time  Axed  upon  by  the  Joint  meeting  for  the  driving  and  burning, 
or  destroymjg  by  other  means,  of  the  grasshoppers  in  uie  district :  sam  notice  to  be 
given  to  said  overseers  as  soon  as  practicable  after  the  same  shall  have  been  deter* 
mined  by  the  Joint  meeting. 

Sec.  6.  Said  road-overseers  shall  immediately  notify  the  residents  of  his  road-district 
of  the  time  designated  and  the  manner  of  procedure,  in  order  to  carry  otLt  the  provis- 
ions of  this  act.  He  shall  also  spiecify  what  tools  or  implements  will  be  required  of 
each  resident  in  performing  the  labor  required  of  him;  and  such  notice  may  be  en- 
forced the  same  as  in  the  acts  authorizing  road-overseers  to  warn  out  the  residents  to 
perforiu  road-labor;  and  a  refusal  shall  subject  such  persons  refusing  to  the  same  pen- 
alties as  are  provided  by  law  in  such  cases. 

Sbo.  7.  The  road-overseers  shall  direct  the  manner  of  performing  the  labor,  and  have 

the  supervision  of  the  same,  and  shall  keep  a  list  of  the  names  of  those  who  shall  per- 

liDnn  labor,  and  shall  certirr  the  number  of  days'  work  performed  by  each,  and  shall 

*  place  soch  certified  list  in  the  possession  of  the  board  of  county  commissioners  of  his 

eoonty. 

SEa  8.  It  shall  be  lawfhl  for  two  or  more  senatorial  districts  to  co-operate  together 
uder  the  provisions  of  this  ao^  on  a  basis  of  action  which  they  may  agree  upon. 

Saa9.  This  act  diaU  take  effect  and  be  in  force  from  and  after  its  publication  in  the 
Daily  Gommonwealth. 

Approved  March  7, 1877. 

Both  Uiese  acts  look  to  compnlsoiy  work  and  concert  of  action^  and  in 
these  respects  are  preferable  to  bounty  acts,  and  wiU,  without  doubt^  be 
jpodnctiyeof  more  good  to  thecommnnity  and  less  expense  to  the  State. 
!l9ie  objects  of  the  two  acts  were  combined  in  one. 

MINNESOTA. 
AH  ACT  to  pioTlds  for  the  dMtniotlonof  giMshoppen  and  their  «ggt. 
B^  Umuietidhyfhe  legislature  of  the  State  of  mtmeeota: 

BEcmCfH  1.  there  shall  be  paid  by  this  State,  out  of  any  moneys  in  the  treasury 
ftcnof  not  ofherwiae.%ppiopnated9  to  any  person  ifr  persons  living  within  any  of  the 
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counties  in  said  State  afflicted  bv  grasshop^en,  the  following  bounties  for  catdiins 
and  dertroying  of  the  same,  and  tLe  destruction  of  their  eggs : 

Sec.  2.  The  sum  of  one  dollar  per  bu^el  for  grasshoppers  caught  preTious  to  the 
25th  day  of  May  next;  the  sum  of  fifty  cents  per  bushel  from  the  said  2oth  day  of  Blar 
to  the  10th  day  of  Jane;  the  suin  of  twenty-fiTC  cents  per  bushel  from  the  said  lOtn 
day  of  June  to  the  1st  day  of  July,  and  twenty  cents  per  bushel  from  the  said  1st  day 
of  July  to  the  1st  day  of  October  next. 

Sec.  3.  There  shall  also  be  paid  in  the  same  manner  the  sum  of  fifty  cents  per  galloa 
Cor  any  and  all  grasshopper  eg^  taken  and  destroyed  by  any  person  or  pci^ous. 

Sec.  4.  There  shall  be  appointed  by  the  governor  a  competent  person  in  each  town* 
ship  in  the  scTeral  counties  so  afflicted  by  grasshoj^pers,  who  shall  be  a  resident  of  the 
township  for  which  Jie  shall  be  appointed ,  to  receive,  measure,  and  destroy  the  grasa- 
hoppen  and  their  efM  delivered  to  him  by  any  person  or  persons  catching  and  taldni; 
the  same,  wliich  said  person  so  appointed  shall  talie  ana  subscribe  an  oath  for  tha 
faithful  discharge  of  his  duties,  which  oath,  together  with  the  certificate  of  appoint- 
ment, shall  be  filed  in  the  offloe  of  the  county  auditor,  and  he  shall  receive  as  compen- 
sation for  his  services  such  sum  as  the  oonn^  commissioner  may  determine,  to  be  paid 
out  of  the  funds  of  the  county;  and,  in  case  of  necessity,  when  he  cannot  perform  tho 
duties  of  his  office,  said  measurer  shall  have  authority  and  be  empow^^ed  to  appoint  a 
suitable  and  competent  person  his  assistant,  which  assistant  shall  be  required  to  take 
and  subscribe  the  same  oath  and  be  subject  to  the  same  penalties  as  the  said  measurer. 

Sso.  5.  The  person  receiving  and  measfori^  the  grasshoppers  and  their  eggs  aa 
aforesaid  tiiall  measure  and  immediately  and  effectually  destroy  the  same,  and  keep  an 
exact  aoeonnt  of  all  the  grasshoppers  and  their  eggs  received  by  him  and  the  names  of 
the  persons  delivering  the  same,  and  shall  issne  a  certificate  for  the  amount  of  graM» 
hoppers  and  their  eggs  to  the  person  delivering  the  same.  And  he  shall,  aft  tae  end 
of  each  week  after  commencing  to  receive  and  measure  the  same,  and  on  the  2d  day  of 
Jtme,  on  the  11th  day  of  said  month,  on  the  2d  day  of  July,  and  on  the  2d  day  of  Oc- 
tober next,  make  a  report  to  the  county  auditor  of  all  the  grasshoppers  and  their  eggs 
measured  by  him.  the  number  of  oertificates  issued,  and  the  names  of  the  p^sonsto 
Whom  he  issued  the  same :  and  the  county  auditor  shall  examine  the  same  and  file  it 
in  his  <^ee,  which  report  snail  be  subject  to  public  inspection :  and  the  county  auditor 
ahaSif  at  the  end  of  each  week  after  he  shall  have  received  tne  first  of  said  reportBy 
transmit  a  copy  of  the  said  reiK>rts  to  the  governor,  who  shall,  as  soon  as  the  com 
hereby  appropriated  shall  have  been  expended  in  the  payment  of  said  bounties,  notiiy 
all  persons  interested  therein  of  such  fact  by  a  publication  of  such  notice  in  some  newa- 
p»per  printed  and  published  at  the  city  of  Saint  Paul,  in  said  State  of  Minnesota,  for 
three  suocessive  days. 

Sic.  6.  For  a  failure  on  the  part  of  said  measurer  to  peiform  any  of  his  duties  under 
this  act,  or  for  any  mismeasuremont  of  such  grasshoppers  and  their  eggs,  he  shall  be 
deemed  to  be  guilty  of  a  m:bdemeanor,  and  be  snbjeet  to  pay  a  fine  of  not  leas  than  ten 
doDan  nor  more  than  one  hundred  dollars,  or  be  imxmsoned  in  the  county  jail  for  a 
term  of  not  less  than  thir^  nor  more  than  ninety  days,  in  a  suit  or  proceeding  to  be 
prosecuted  in  the  name  of  the  State  of  Minnesota,  in  the  same  manner  as  is  provided 
by  la*w  in  other  cases  of  misdemeanor. 

Sbo.  7.  Upon  the  presentation  of  such  certificate  to  the  county  auditor,  he  shall  lame 
a  certificate  to  the  person  entitled  thereto  lor  the  amount  duo  him  (a  form  of  whldi 
eertlflcate  shall  be  furnished  by  the  State  auditor),  and  shall  make  an  order  upon  the 
State  auditor  for  the  amount  thereof,  and  the  State  auditor  shall  draw  bis  wairant 
upon  the  State  treasurer  for  that  amount  in  favcM*  of  the  parties  holding  said  oettift- 
eates,  which  diall  be  paid  by  the  State  treasurer  on  presentation :  Promdedy  That  all 
oertincates  presented  to.  the  county  auditor  for  payment  shall  be  by  him  filed  and  pf»- 
•erved  in  his  offloe.  and  he  shall  present  such  certificates  to  the  board  of  county  com- 
missioners, who  shall  audit  the  same  in  the  manner  now  provided  by  law  for  anditiiiijr 
aeoounts  a«ainst  counties;  and  no  money  shall  be  drawn  m>m  the  State  treasury  imtu 
such  certificates  have  been  audited  and  allowed  in  the  mannct  herein  provided  And 
that  no  money  shall  be  paid  under  the  provisions  of  this  act  at  any  time  prior  to  tha 
fifteenth  day  of  July,  A.  D.  eighteen  hundred  and  seventy-seven,  and  that  the  money 
hereby  appropriated  shall  only  apply  to  certificates  duly  made  and  filed  with  the  andi- 
tor  of  state  on  or  before  said  day  |  that  at  the  time  after  the  State  auditor  shall  asoer- 
ta^  the  total  amount  of  all  claims  and  certificates  so  filed,  and  if  the  same  shall 
exceed  in  amount  the  sum  of  one  hundred  thousand  doUars,  then  the  said  claims  shall 
be  paid  t>ra  raiay  and  no  other  or  greater  amount  than  said  sum  of  one  hundred  thoa- 
saxul  dollars  shall  ever  be  paid  under  the  provisions  of  this  act:  And  provided  further  ^ 
That  if  the  amount  hereby  appropriates!  is  not  sufflc'ent  to  pay  the  certificates  in  full, 
the  balance  shall  be  paid  by  the  counties,  resi)ectively,  according  to  the  amount  due  on 
.  said  certificates  as  issued  by  such  county. 

Sec.  ft.  Ever\^  male  inhabitant  of  the8<*veral  townships  in  the  said  afflicted  counties, 
being  above  the  age  of  \  wenty-one  years  and  under  the  age  of  sixty  years,  excepting 
paupers,  Idiots,  and  lunatics,  shall  be  assessed  by  tba  board  6f  supervisors  oi  tatd 
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^  work  on^  day  in  erndh  week  in  said  townahtpr  dming  the  period  herein- 

' umed  for  the  paying  ^boanties,  for  the  purpose  of  catching  and  deetroy- 

>eT8  and  their  esga,  for  five  vreeks  &om  the  time  said  grasshoppeis  shall 

>oagh  to  be  t^en :  and  the  amonnt  of  work  to  be  so  asseescd  shall  not 

<<ialL 

"nnBOFB  aforesaid  AM  make  a  list  of  the  munesof  all  persons  against 

bare  been  aeaeaBed,  and  place  in  a  colnmn  opposite  each  nacna  <m 

^  labor  assessed  agaitust  such  person,  and  shall  direct  the  town 

4  copy  of  eaeh  liat^  after  which  the  town  derk  shall  detUvev  the 

>ctiVe  orers^ers  of  the  highways  of  said  townshipa 

^  highways  sfasall  give  at  Irsxist  two  days^  notice  to  iJl  per- 

-•3a Kl,  living  within  the  limits  of  their  respectlTe  districts, 

"iiiil  when  they  are  to  appear  for  that  pnTpose,  and  with 

4»  work,  as  prorided  far  in  this  aet^  may  comamte  fi»r 

jiiar  per  day,  in  which  ease  snch  commntatioEiihiDon^ 

.a  of  the  board  of  sapervisors,  to  be  applied  and  expended 

a  of  grasshoppers  md  their  oggs,  and  he  ^all  be  anthoxized 

a  engage  some  saitable  and  efficient  person  to  work  in  the  place 

^lomntiDg,  and  to  pay  him  the  som  oi  one  dollar  per  day  Coir  his 

.ry  person  intending  to  commnte  for  his  assessment  shall,  within  Ave 

.^  notilied  to  appear  and  work  as  aforesaid,  pay  the  commutatioi^money 

ii  required  of  him  by  said  notice ;  aod  the  coimnntation  shall  not  be  con* 

made  nntil  soch  money  is  paid. 

,  12.  Every  person  so  assessed  and  notified,  who  shall  willfolly  neglect  or  xefua 

imnte  or  work  as  provided  by  this  act,  shall  be  gnillr^  of  a  misdc 


>  commute  or  work  as  provided  by  this  act,  shall  be  gnillr^  of  a  misdemeanor,  and 
sball,  on  conviction  thereof^  be  liable  to  pay  a  fine  of  not  leas  than  two  dollacs  nor 
more  than  ten  dollars,  or  by  imprisonment  in  the  connty  jail  not  more  than  ten  davs, 
or  both,  in  the  discretion  of  the  court,  in  a  suit  to  be  prosecnted  in  the  name  of  torn 
State  ox  Minnesota,  in  the  same  manner  as  is  provided  by  law  for  prosecution*  of  Blitf> 
demeanors. 

Sxc.  13.  There  shall  be  appropriated,  out  of  any  moneys  in  the  treasury  of  this  State 
Qot  otherwise  appropriated,  for  the  purpose  of  carrying  out  the  provisions  of  this  act, 
the  sam  of  one  huncured  thousand  doUan. 

SkC  14.  The  board  of  eoont^  commissioaen  of  any  county  in  this  State  afflicted  by 
grasshoppers  shall  have  the  right,  if  in  their  jud^ent  they  see  fit,  to  employ  one  at 
more  persons  in  each  township  in  said  county,  with  such  implements  or  mechanical 
eontnVances  as  mav  prove  most  efficient  to  destroy  the  grasshoppers,  firom  the  first 
dmf  of  April  to  the  first  day  of  August  In  eacdi  year,  paying  such  persons  either  by  the 
day  OS  a  ^ecilfied  sum  for  the  amount  captniea  and  destroyed.  Th»  compensation  of 
such  person  shall  be  oaid  out  of  the  general  fund  (^  the  county :  rrovtded  fi»rther, 
That  parties  employea  and  paid  by  the  county  commissioners  shall  not  receive  any 
other  or  farther  compensation  under  the  provisions  of  this  act. 

Saa  15.  This  acTt  ttiall  take  effect  and  be  in  force  from  and  after  its  passage. 

A^TQfved  March  h  1B77. 

TUs  la^,  l&oii^  dovbtless  framed  -wfSk  iSke  endeayor  to  meet  peculiar 
energendeg  m  MiBiiesota,  always  strt^k  ns  as  being  much  too  compli- 
cate^ and.  in  point  of  fe<^  as  we  have  jnst  seen,  it  was  never  enforced, 
aad  fftavta  a  ft^nre. 

NEBRASSLl. 

AK  AOT  topMtld»  fDf 


Whereas  the  State  of  Nebraska  has,  for  the  past  three  yean^  been  devastated  by  the 
giMSilisppnrs,  thereby  greaitly  tEjaring  tfke  aeiiealtua]  and  comaiexcial  intemts  ot 
thft  State;  and  whereas  these  interests  aie  liaMe  ta  be  seriously  daraaged  in  the  ftitnra 
by  the  recurrence  of  the  pests  aforesaid:  Therefora, 

Be  it  enacted  hv  the  Trgmature  of  the  State  of  Nf^bnuka : 

0Barx»T  1.  That  the  snpervfsers  of  each  road-district  in  this  State  shall,  at  the  time 
wben.  the  grasshoppera  shaU  have  been  hatched  ovt,  and  before  the  same  shall  beoome 
fuU-fied^^  and  ay.  noUfy  each  able-bodied  male  resident  of  his  distriet,  between  the 
aeee  of  sixteen  and  sixty  years,  to  perform  two  days'  labor,  at  such  time  and  at  such 
place  and  iii  such  manner  as  sfaaU  by  said  supenrisors  be  deemed  most  efficient  in  the 
destraetioB  of  the  graeshoppexB;  said  notice  Aall  be  ffiven  in  the  same  manner  as  is 
piovided  by  laiw  for  the  nouoe  to  weik  npon  paUie  hi^ways. 

Sec  2.  Cities  of  the  fixst  and  second  olaos  shall  be  governed  bjr  tha  provisioui  of  thia 
act,  and  it  shall  be  the  duty  of  the  mayor  of  such  cities  to  appoint  not  exceeding  two 
» for  ewA  ward  to  orarseie  the  labor  to  be  performed  under  the  proTislons  cf 
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Sec.  3.  In  case  it  shall  appear  that  two  days'  work  is  not  soffioient  to  destroy  tii* 
grasshoppers  in  any  district  or  ward,  and  it  shall  farther  appear  that  more  time  can 
DO  profitably  employed  in  the  destmction  of  the  grasshoppers,  the  sn^rvisors  of  each 
ward  or  road-district  may  reqnire  from  the  persons  liable  to  the  provisions  of  this  act 
not  exceeding  ten  days'  labor  in  addition  to  the  time  hereinbefore  mentioned;  and  it 
shall  be  the  anty  of  snoh  supervisor  to  give  to  each  person  who  shall  have  performed 
labor  nnder  the  provisions  oi  this  section  a  receipt  for  the  number  of  days'  labor  per- 
formed, and  the  supervisor  shall  upon  oath  report  to  the  city  or  county  authorities  the 
names  and  amount  of  labor  i>erformed  by  each  person. 

Sec.  4.  It  shall  be  the  duty  of  all  persons  subject  to  the  provisions  of  this  act  to  attend 
when  notified,  as  herein  provided,  and  labot  under  the  direction  of  the  supervisor  of 
their  respective  district  or  ward.  Any  person  who^  after  being  notified,  shiBkll  refosa, 
neglect,  or  fail  to  comply  with  the  provisions  of  this  act,  shall  forfeit  and  pay  to  the 
county  or  city  treasurers,  as  the  case  may  be,  the  sum  of  ten  dollars,  together  with 
cost  of  suit,  which  sum  shall  be  collected  by  suit  before  any  justice  of  the  peace  within 
the  oount^in  an  action  to  be  brought  in  the  name  of  the  city  or  county. 

Sec.  5.  The  supervisor  shall  report,  under  oath,  to  the  city  or  county  authorities,  the 
names  of  aU  persons  who  shall  have  refused  or  failed  to  comply  with  the  provisions  of 
this  act. 

Sec.  6.  This  being  a  case  of  emergency,  this  act  shall  take  effect  and  be  in  force  ftom 
and  after  its  passage. 

SUGaESTIONS  THAT  MAY  BE  OP  SERVICE. 

In  addition  to  the  foregoing  remedial  and  preventive  measures  to  be 
taken  in  dealing  with  locusts,  a  few  other  suggestions  occur  which  msfy 
be  of  advantage.  The  plants  that  can  be  grown  which  are  generally 
unmolested  by  the  pests,  and  which  will  not,  in  all  likelihood,  suffer, 
have  already  been  enumerated.  Those  which  are  cultivated  are  princi- 
pally pease  and  other  leguminous  species,  castor-beans,  sorghum,  broom- 
corn,  tomatoes^  sweet-potatoes,  &o.  Such  wild  plants  to  which  the  in- 
sects are  particularly  partial  as  tansy,  wild  buckwheat,  &c.,  might  be 
periodically  sprinkled  with  Paris-green  water  or  powder,  so  aa  to  kill 
thd  young  locusts  that  feed  upon  thenu  Such  plants  might  also  be  sown 
and  encouraged  around  cultivated  fields  where  the  young  insects  are 
expected  to  hatch  out  These  young  will  also  congregate  on  timothy  in 
preference  to  other  grasses  or  grain,  and  a  strip  of  timothy  around  a 
com  or  wheat  field,  to  be  pois<Hied  in  the  same  way,  might  save  the  latter. 
It  is  also  currently  supposed  that  the  common  larkspur  {Delphinium)  is 
poisonous  to  these  insects,  but  how  much  truth  there  is  in  the  statement 
we  are  unable  to  tell.  In  going  through  an  oat-field,  the  winged  in- 
sects drop  a  great  deal  of  the  grain,  which,  when  ripe  enough^  might  at 
once  be  harrowed  in,  so  as  to  furnish  a  good  growth  of  fodder,  that  can 
be  cut  and  cured  for  winter  use.  The  lessons  of  1873  and  1874  should 
also  not  go  unheeded.  The  former  year  was  one  of  plenty,  and  com  was 
so  cheap  and  abundant  that  it  was  burned  for  fuel  in  many  sections 
where  in  1874  there  were  empty  cribs,  and  the  farmers  wished  they  had 
been  more  provident. 

Boot  crops  of  most  kinds  succeed  admirably  in  the  more  northern  por- 
tions of  the  locust  country.  Of  the  crops  that  would  escape  the  ravages 
of  the  winged  locusts,  and  which  Would  grow  in  ordinary  seasons  and 
furnish  extent  food  for  stock,  may  be  mentioned  turnips,  mtabagas, 
mangel-wurzel,  carrots  (especially  the  large  Belgian),  parsnips,  and  beets. 
Of  tubers  that  are  not  so  profitable,  but  of  which  it  would  be  weU  to  plant 
small  quantities  in  locust  districts,  for  the  reason  that  they  grow  with 
such  ease  and  are  less  likely  to  be  injured  by  the  insects,  the  Ghinese 
yam,  Jerusalem  artichoke  {HeUoMthus  tuberosus)^  and  the  chu&  {Ogperui 
esommtus)  are  worthy  of  trial  Turnips,  of  which  the  insects  are  espe- 
cially fond,  kohlrabi,  carrots,  and  the  like,  may  be  saved,  when  they 
0(HQe  late,  by  cutting  off  the  tops  and  covering  tiie  roots  wiui  eartiiy  tbi 
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tops  making  exceUent  food  for  milch-cows.    Tbe  earth  should  be  removed 
ftgain  as  soon  as  possible  to  prevent  the  rotting  of  the  roots. 

The  benefits  of  irrigation,  and  the  importance  to  the  West  of  perfecting 
and  enlarging  the  systems  of  irrigation  now  in  vogue,  we  have  briefly 
mentioned.  With  water  at  command,  the  farmer  in  all  this  locust  area 
is  measurably  master  of  his  two  greatest  insect  plagues,  the  chinch  bug 
and  this  locust,  and  full  master  of  the  young  locuste,  either  by  inxmdat- 
ing  the  land  and  drowning  them  out  after  hatching,  or  by  using  kerosene 
inthedltches;  andif  there  were  no  other  reasons  to  be  urged  in  its  fevor, 
these  are  suf&cient  to  warrant  those  States  included  in  said  area  in  using 
all  means  in  their  power  in  having  schemes  for  irrigation  perfected  and 
carried  out,  so  far  as  the  topography,  soil,  and  other  peculiarities  of  the 
country  will  admit. 

Hogs  and  poultry  of  every  description  delight  to  feed  on  the  young 
locuste,  and  wiU  flourish  where  these  abound  when  nothing  else  does. 
It  will  be  well,  in  the  event  of  a  future  invasion,  for  the  l)eople  in  the 
invaded  districts  to  provide  themselves  with  as  large  a  quaiitity  as  pos*' 
Bible  of  this  stock.  It  may  occur  that  where  no  systematic  efforts  have 
been  made  to  destroy  the  eggs  or  the  young  locusts,  these  will  abound 
in  such  threa^tening  numbers  as  spring  advances  that  there  is  little  pros- 
pect of  saving  the  crops  on  individual  farms  amid  the  general  negligence, 
tinder  such  circumstances,  unless  one  is  prepared  to  vigorously  cany 
out  the  means  of  destruction  we  have  advised,  it  may  be  well  to  delay 
the  planting  of  everything  that  cannot  be  protected  by  ditching  until 
the  very  last  moment,  or  till  toward  the  end  of  June — ^using  team  and 
time  solely  in  the  preparation  of  his  land.  In  this  way  not  only  Mil  he 
save  his  seed  and  the  labor  of  planting,  and,  perhaps,  replanting,  but 
he  will  materially  assist  in  weakening  the  devouring  armies.  Wliere 
prox>er  and  systematic  efforts  had  not  been  made  in  time,  men  planted 
in  1875  and  worked  with  a  will  and  energy  bom  of  necessity,  only  to  see 
their  crops  finally  taken,  their  seed  gone,  and  their  teams  and  themselves 
worn  out.  "  The  locusts  ultimately  destroyed  every  green  thing,  until, 
finding  nothing  more,  they  began  to  fall  upon  each  other  and  to  perish. 
This  critical  period  in  their  history  would  have  been  brought  about  much 
earlier  if  they  had  not  had  tSie  cultivated  crops  to  feed  upon;  a^d  i^  by 
concert  of  action,  this  system  of  non-planting  could  at  first  have  been 
adopted  over  large  areas,  the  insects  would  have  been  much  sooner 
starved  out  and  obliged  to  congregate  in  the  pastures,  prairies,  and  tim- 
ber. Moreover,  the  time  required  for  early  planting  and  cultivation, 
if  devoted  to  destroying  the  insects  after  tilie  bulk  of  them  hatch  out, 
toward  the  end  of  April,  would  virtually  annihilate  them.  The  multi- 
plication of  any  species  of  animal  beyond  the  power  of  the  country  to 
support  it  inevitd>bly  proves  the  destruction  of  that  species,  unless  it  is 
able  to  migrate.  Let  fifty  batches  of  canker-worm  eggs  hatch  out  on  a 
sin^e  somewhat  isolated  apple-tree,  and  not  one  worm  will  survive  long 
enough  to  mature.  The  leaves  of  the  tree  will  be  devoured  before  the 
worms  are  half-grown,  and  the  latter  must  then  inevitably  x)erib9h ;  where- 
as^ if  only  a  dozen  batches  of  eggs  had  hatched  on  thj&t  tree,  the  worms 
might  all  have  lived  and  matured.  In  the  same  way,  the  young  locusts 
inevitably  perish  whenever  they  are  so  numerous  as  to  devour  every 
green  thing  before  they  become  fledged :  and,  in  certain  drcnmstances, 
the  sooner  such  a  condition  of  tMngs  is  brought  about  the  better.  The 
greatest  generals  and  the  mightiest  armies  must  yi^ld  to  starvation. 

<^ Grain  might  also  be  sown  in  ^lands'  or  strips,  fifty  to  one  hundred 
feet  wide,  to  permit  of  ditching  between  them,  and  those  who  have  fUl 
wheat  up  and  doing  well,  where  the  egga  are  thickly  laid,  should  make 
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ditebeBat  intervals  tibroogh  the  fi^d  to  Hacilitate  the  saTingof  the  graiii 
in  the  spring.'* 

In  the  ciiltiyati(»i  c^  com,  (»r  any  crop  that  needs  cnltiTation  while 
growing,  it  is  very  desirabJe  to  keep  the  snrface  of  the  grocmd  well 
stitred  md  polverized  Irfr  harrow  or  plow.  The  yoimg  insects  dislike  a 
pulverized  snrface,  while  the  mature  flemales  also  dislike  it  for  oviposi- 
tion. 

^  As  a  meanfi  of  aasisting  fiumers  in  the  destruction  oi  the  nnfiedged 
locQsts  by  trenches  and  in  other  wi^ys,  I  would  also  nrge  the  employ- 
ment of  the  soldiers,  a  large  force  of  whom,  in  times  of  peace^  co^M  be 
ordered  fo  the  field  at  slu>rt  notice.  To  m^iy^  the  idea  of  empkiying: 
soldiers  to  assist  tiie  agricnltorist  in  battling  with  this  pest  may  seem 
farcical  enough,  but  though  the  men  might  not  find  glory  in  the  fight, 
the  war,  unlike  most  oth^  wars,  would  be  fraught  only  with  good  con- 
sequences to  mankind.  Li  Algeria  the  custom  prevails  of  sending  the 
fi(^kUers  agaamst  these  insects.  While  in  the  south  of  France  last  sum- 
*nicar  [1S7!^  I  found  to  my  great  satis£action  that  at  Axles,  Bou^e  dn 
BkAne,  where  the  unfl^ged  locusts  (OaioffteMM  Ualieus,  a  species  dosely 
allied  to  our  Bodcy  MomntaiB  Locust)  were  domg  great  harm,  tiie  si^- 
diera  had  been  s^vt  in  force  to  do  ba^e  with  th^,  and  were  then  and 
tilers  wappbig  a  vigcmna  war  against  the  tiny  foe.  A  few  regiments, 
amed  with  no  more  deadly  weapons  than  the  eommoB  spade,  sent  oat 
to  aeetaons  of  country  that  are  suffering  fifom  locust  ravages^  might  in 
a  few  weeks  measuxal^  root  the  pygmean  army,  and  materially  asoot 
the  CirnMr  in  his  dilehing  operations. 

.  ^^Astothebestmeansof  disposing  of  the  siau^itered  locusts,  the  eadflst 
and  most  generally  employed  are  burning  and  burying.  Yet  the  inseeta 
might  be  turned  to  good  aavants^  as  manure,  or  8un-<Med  and  preserved 
in  cakes  to  feed  to  hogs,  pouFtry,  Aae. ;  and  where  a  large  quanti^  are 
destroyed  under  a  bounty  system,  anne  sudi  meaass  of  making  the  most 
ol  them  should  be  considered." 

^BKViSN'jnLVE  MB.4SXnKB8  AJQtADXffl  THE  WIN&EJ>  INSB€T8» 

The  remedtes  and  means  so  fisr  ceeommei^ed  in  this  chapter  look  to 
the  dei^raetion  o£  the  insects  when  once  they  have  fkQen  upon  the  more 
fertile  country,  or  are  hatdung  or  likely  to  hateh  thereim.  We  hope  we 
have  shown  mat  it  is  quite  possible  toeopewith  the  young  insects  umkr 
almost  any  circum^»nee8,  and  tliat  this  part  of  the  locust  probiem  ma^ 
be  considered  solved.  It  was  to  this  part  of  the  |»x>blem7  also^  that  the 
labors  of  the  Commission  were  move  particularly  devoted  during  the  last 
year,  because  the  season  was  most  cf)portcnie  for  that  purpose  ^  and  we 
have  already  pbibted  out  in  the  introduction  that  our  labors  in  this  Hae 
prevented  a  complete  and  eKhanstive  study  of  the  other  part  of  the 
preUem,  viz..  how  best  to  preveiit  the  winged  ii^ects  from  overmnnxng 
the  more  ferole  country  or  the  Temporary  region  in  which  the  t^^eotes 
is  not  indigenous.  It  is  to  this  part  of  the  problem  that  the  Commission 
int^ids  to  direct  its  e£Gorts  in  ^ture,  with  every  hope  of  success,  and  it 
is  £»r  the  porposeof  r^idering  the  iuvestigatioti  as  complete  as  possible 
that  we  ha^e  appealed  to  Cofi^jeas  I6r  the  meaoa. 

The  cimiiing  season  wiU  be  as  favorable  for  the  solution  of  this  second 
part  of  the  inquii:y  as  the  past  was  foe  that  of  the  first  part ;  since  there 
is  no  fiirther  need  of  spending  time  in  the  Temporary  region,  smd  we 
b3m^  find  a  normal  state  of  thkigs  in  the  Permanent  region,  j^ot  until 
we  have  devoted  anothec  sieason  (and  perhaps  several  wUl  be  required) 
\»  tlie  worl^  shall  we  be  able  to  satisfactorily  answer  tiie  great  queetfaM 
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that  is  go  frequently  asked :  ^^Caimot  something  be  d<»ie  to  protect  the 
former  from  the  flying  swarms  F  in  other  words^  '^  to  prevent  the  migra- 
tions of  the  winged  insects  from  their  permanent  breeding-grounds,  to 
whjbh,  in  ordinary  seascHis^  they  are  coi]d^ed  F 

For  the  present  we  mnst  cont^kt  ourselves  with  pcmiting  out  the  pos- 
sibUities  in  the  case,  so  far  as  our  last  year's  experience  has  thrown 
light  on  the  aul]^j[ect.  Of  the  different  means  that  have  been  suggested 
by  which  to  avoid  the  incursions  of  the  winged  hordes  from  the  Ncnih- 
west  the  following  may  be  menticmed :  1.  The  protection  and  encourage* 
ment  to  the  increase  of  tlwB  native  locust-feeding  birds.  2.  The  introduc- 
tion of  foreign  locust-feeding  birtls.  3,  Inducements  offered  to  the  Indiians 
to  collect  and  destroy  the  eggn  and  young.  4.  Destroying  the  eggs  or 
young  by  making  the  greatest  possible  use  by  artiftcial  means  of  th« 
natural  water-supply.  5.  Buming  the  young  in  spring.  C.  Diverting 
winged  swarms  by  means  of  smc^e. 

While  every  one  of  these  suggestions  might  be  carried  out  in  excep- 
tional cases  to  advantage,  and  it  is  the  intention  of  the  Commission  to 
endeavor  to  acchmatc  certain  foreign  k)cust-feeding  birds ;  yet  the  last 
two  methods  are  the  only  ones  which  at  present  we  have  any  fiiith  in  as 
capsule  of  sufficiently  genial  application  or  as  resting  in  general  good« 
The  first  question  to  consider  is  whether  the  insects  can  be  precvoited 
bom  migrating  fs:om  their  i>ermanent  breeding-grounds,  and — considering 
excessive  multiplication  the  immediate  cause  of  migration — ^this  virtaaU^ 
means  whether  they  can  be  prevented  frx>m  becoming  exoessivdy  multi- 
plied in  such  breeding-gnramds.  At  first  view  it  would  sean  hopeless  to 
att^npt  anything  of  tl^  sort,  and  a  year  ago  we  had  such  a  vague  and 
imperfect  knowledge  of  these  permanent  breeding-grounds  that  any 
propositi(m  looking  to  wholesale  destruction  of  the  insects  in  tbem 
would  have  appeared  Utopian.  But  we  have  leeirned  enough  of  the  laws 
governing  tke  movements  ctf  the  species  and  of  the  count^  desi^ated 
as  the  Pennanent  region  to  give  us  faitlL  not  only  in  the  x>ossibility  of 
thus  keeping  the  species  in  dieck  east  oi  the  Bocky  Mountains,  but  in 
its  feasibility. 

There  is  a  x)opxiIar  notion  that  this  pest  breeds  in  and  comies  from 
sandy,,  desert  countries.  It  is  a  popular  error.  The  insect  cannot  live 
im  sand,  nor  doa^  it  wiUmgly  ovi^K^sit  in  a  loose,  sandy  soiL  It  does 
not  thrive  on  cacti  and  sage-bu^.  It  fiouru^es  most  on  land  clothed 
with  grass,  in  which,  when  young,  it  can  huddle  and  shelter.  It  can 
multiply  prodigioudy  oil  those  plains  only  that  olfer  a  toleiral)ly  ru^ 
vegetation — ^not  rank  and  humid,  as  in  much  of  the  prairie  of  IUiB<Ms, 
Missouri^  &c.,  but  sh(Mrt  and  dry — such  as  is  found  over  mm^h  of  the 
prakies  and  plains  of  the  Korthwest.  Fow,  the  destruction  of  the 
eggs,  which  is  so  practicable  and  efiEeetual  in  settled  and  cultivated 
sections,  is  out  of  the  question  in  those  vast  unsettdted  prairies }  but  the 
destruction  of  the  young  locusts  is  possible.  Tliose  immense  prairies 
are  not  only  susceptible  of  easy  burning,  buFt  it  is  difficult  to  ftt^event 
the  fire  frx)m  swee^ng  over  them.  Some  system  of  preventing  the  ex- 
tensive prairie-fires  in  autumn  that  are  commcm  in  that  counlory,  ai^ 
then  subsequently  firing  the  i»^irie  in  the  spring,  s^er  the  bulk  of  the 
young  hatch,  and  before  the  new  grass  gets  too  rank,  would  be  of  untc^ 
value  if  it  could  be  adopted.  The  more  we  study  the  questicm,  aoad  the 
more  we  learn  of  those  breeding-grounds,  the  m&re  leasible  the  plan 
grows  in  our  minds.  The  Dominion  Government  has,  featiuiatdiy,  a 
well-organized  mounted-police  force,  which  constantly  patrols  thrcoigh 
the  very  regions  where  the  imu^cts  breed  north  of  our  line.  This  fierce 
is  intended  to  see  that  the  peace  is  kept,  to  watch  the  Indiana,  t»  eaft» 
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force  the  laws,  and  perform  other  police  duties.  It  could  be  atOized, 
without  impairing  its  efficiency  as  a  poMce  force,  in  the  work  we  have 
indicatiBd,  or  it  might  be  augmented  for  that  same  work.  We  have 
conversed  with  the  ministers  of  agriculture  and  of  the  interior,  and 
with  Governor  Morris,  on  the  subject,  and  they  see  nothing  impracti- 
cable in  the  plan.  Indeed,  it  was  suggested  by  Mr.  Dawson  in  his  first 
report  on  the  subject  of  locust  ravages  in  British  America,  and  by  Mr. 
Riley  in  his  eighth  Missouri  report,  for  1875  (p.  132).  We  have,  on  this 
side  of  the  boundary  line,  a  number  of  signal  stations  and  military  posts 
in  the  country  where  the  insect  breeds.  We  would  have  our  own 
military  force  co-oi)erate  with  the  Dominion  police  force  as  a  locust  vigi- 
lance committee.  Under  the  intelligent  guidance  and  dncection  of  some 
special  commissioner  or  commission,  we  would  have  that  whole  country 
systematically  studied  every  year  by  such  a  force  with  reference  to  the 
abundance  or  scarcity  of  the  locusts.'  We  would  have  such  a  vigilance 
force,  by  a  proper  system  of  fire-guards  and  surveillance,  prevent  the 
fall  fires  in  sections  where  the  insects  or  their  eggs  were  known  to 
abound,  in  order  to  bum  them  at  the  proper  time  the  following  spring. 

This  would  be  a  stupendous  work,  and  perhaps  too  expensive  ever  to 
be  carried  out,  did  the  insects  breed  over  the  whole  of  the  region  we  have 
designated  as  the  Permanent  region;  but,  fortunately,  the  breeding- 
grounds  are  in  limited  areas  in  this  region,  comprising  the  richer  val- 
teys  and  plateaux  and  strips  along  water-courses.  It  is  for  the  (Tommis- 
sion  to  accurately  map  out  in  detail  these  areas,  and  to  estimate  with 
what  force  and  at  what  expense  to  the  two  governments  the  work  can 
be  performed.  We  have  no  hope  nor  idea  that  the  pest  can  ever  by 
human  means  be  extenninat^d  fix)m  that  vast  region,  but  do  believe 
that  it  may  be  so  kept  in  check  that  it  will  not  migrate.  The  constant 
expense  will  be  limited  to  the  employment  of  the  necessary  force,  and 
only  at  intervals  when  danger  threatens  will  it  be  necessary  to  go  to 
the  extra  and  exceptional  expense  of  destroying  the  insects.  Again^ 
there  is  a  connection  between  locust-increase  and  seasons  of  drought, 
and  we  may  take  advantage  of  this  knowledge  by  making  especial  6ffi)rt 
whenever  the  character  of  the  seasons  indicates  danger. 

The  next  question  to  consider  is,  whether  the  former  can  be  protected 
from  the  invading  swarms,  in  case  the  above-mentioned  plans  e^onld 
foil  and  the  insects  had  become  numerous.  We  think  that  this  is  also, 
to  a  large  extent,  possible  with  the  proper  system  and  organization.  We 
would,  £q  such  an  event,  have  this  same  corps  of  observers  watch  carefoUy 
the  development  and  movements  of  the  locusts  and  forewarn  the  formers 
of  the  countiy  of  threatened  danger.  There  is  no  reason  why  the  agricul- 
tural community  should  not  be  informed  the  previous  autumn  as  to  the 
extent  to  which  eggs  have  been  laid,  and  as  to  the  particular  locations 
where  laid ;  or  why  iixe  following  spring  they  should  not  be  informed  of 
the  prospects,  so  as  to  plant  accordingly,  {.  e.,  put  in  a  larger  area  of  small 
grain  that  will  be  harvested  before  the  winged  swarms  appear,  and  plant 
such  crops  as  are  best  protected.  Then,  as  the  insects  were  commencing 
to  migrate,  their  movements  should  be  communicated  to  the  people 
through  the  Signal  Bureau.  The  information  should  be  as  minut^  com- 
plete, and  prompt  as  possible.  These  movements  may  be  likened  to  those 
of  a  storm,  and  the  people  should  receive  in  advance  the  danger  signal,  that 
they  might  guard  against  calamity.  The  ^^locust  probabilities"  are  of 
for  more  importance  than  the  weather  probabilities  to  the  people  of  the 
West,  and  tiie  idea  of  having  them  telegraphed  over  the  country  does 
not  appear  half  as  chimerical  to  us  now,  as  that  of  having  ttle  weather 
foreshadowed  a  few  years  i^. 
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In  this  way  the  fanners  could  be  fiilly  forewarned  of  approaching  dan- 
ger. We  wouldy  in  this  connection,  have  the  Western  farmers  adopt 
some  general  plan  of  defense  against  possible  invasion.  The  straw  that 
as  now  allowed  to  rot  in  unsightly  masses  as  it  comes  £rom  the  thrasher, 
and  wliich  encmnb^rs  the  ground  unless  burned,  should  be  utilised.  Let 
ft  be  stacked  in  small  pyramids  at  every  field-comer,  and  there  let  it 
remain  until  the  locusts  are  descending  upon  the  country.  Then  let  the 
faxmers  in  a  township  or  a  county  or  in  larger  areas  simultaneous^  fire 
these  pyramids,  using  whatever  else  is  at  hand  to  slacken  combustion 
aiad  increase  the  smoke,  and  the  combined  fiunigation  would  partially 
or  entirely  drive  the  insects  away,  according  as  the  swarm  was  extended 
or  not. 

In  short,  we  believe,  first,  that  by  proper  co-operation  on  the  part  of 
the  two  governments  interested,  the  excessive  multiplication  of  this 
destructive  insect  may  be  measurably  prevented  in  its  natural  breeding- 
grounds,  and  that  the  few  thousand  dollars  that  would  be  necessary  to 
put  into  operation  intelligent  co-operative  plans  are  most  trifling  in  view 
of  the  vast  interests  at  stake.  With  an  efficient  and  properly  organized 
Department  of  Agriculture,  liberally  supported  by  Oongress^  with  the 
aid  of  the  War  Departanent,  the  Si^ial  Bureau,  the  Post-Office  Depart- 
ment, and  the  Indian  Bureau,  the  plan  could  be  perfected  and  carried 
out  at  minimum  expense.  There  is  no  reason  why  every  signal  officer, 
every  postmaster,  every  mail-carrier,  every  Indian  agent,  and  every  other 
government  employ^  in  the  Permanent  region  should  not  be  ordered  to 
do  service  of  this  kind,  and  made,  under  tilie  direction  of  an  intelligent 
head,  a  medium  through  which  to  gather  the  desired  information.  We 
bdieve,  secondly,  that  where  the  multiplication  of  the  insect  cannot  be 
prevented  in  its  natural  breeding-groundk  our  formers  in  the  more  thickly- 
settled  sections  may,  by  the  use  of  smoke,  measurably  turn  the  course 
of  tbe  invading  swamps  and  protect  their  crops — obliging  the  insects  to 
resort  to  uncultivated  areas. 

Did  the  ii\jury  continue  for  another  three  or  four  years  as  it  has  fpr 
the  past  four;  were  the  Western  farmers  to  suffer  a  few  more  annual 
losses  of  $40,006,000,  such  schemes  as  we  have  suggested  would  soon 
be  carried  out  The  danger  is  that  during  periods  or  immunity,  indiffer- 
ence and  forgetfolness  intervene  until  another  sweeping  disaster  takes 
us  by  surprise.  The  other  danger  is  that  the  nugori^  of  our  Oongress- 
men  and  Senators  at  Washington,  representing  constituencies  never 
troubled  with  this  grievous  pest,  have  not  and  cannot  well  have,  any 
just  conception  of  the  magnitude  of  its  devastations,  and  are  conse- 
quently without  due  appreciation  of  the  importance  of  the  subject. 


CATTLE  IMPROVEMENT  IN  THE  UNITED  STATES. 

According  to  the  estimates  of  the  Statistician  of  the  Department  of 
Agriculture  there  were,  in  round  numbers,  28,000,000  neat  cattle  in  the 
United  States  in  1876,  valued  at  $640,000,000.  In  this  estimate  the 
average  price  of  milch  cows  is  placed  at  $28.29,  and  that  of  ^'oxen  and 
other  cattle''  at  $19.04  The  low  grade  of  the  cattle  of  Texas  and  several 
other  of  the  Southern  States  in  part  accounts  for  these  low  general 
averages  for  the  country  at  large. 

Mr.  L.  P.  Allen,  editor  of  the  Short  Horn  Herd  Book,  contemporane- 
ously agrees  with  the  department  as  to  the  number  of  cattle,  but  raises 
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tlie  total  Taloatioii  to  $1,008^0,000.  In  tliifi  aggregate  he  inclndea 
I5y000  tliorough-bped  animals  of  <Iiffereiit  breeds  at  $300  per  head^  and 
values  the  cattle  of  Texas  and  New  Mexico  2t  $10  per  head.  But  eitiier 
of  these  totals  is  fiuffident  to  call  attentioB  to  the  magnitade  of  the  cattle 
interest  in  the  United  States.  If  to  either  oi  these  great  amounts,  rep- 
resentiiig  simply  an  invested  capital  in  homed  cattle,  the  value  of  thdr 
annual  produce  in  beef,  milk,  buttar,  cheese,  hides,  tallow,  and  hair  be 
added,  Uiat  int^^est  win  be  found  colossal  in  importance. 

If  it  be  true  that  the  improvement  of  the  common  herds  of  the  country 
by  means  of  judicious  crossing  with  anrmalB  of  superior  races  wiH  add 
from  one-fourth  to  one-half  to  the  value  of  the  progeny  and  &^  produce, 
then  it  is  not  difficult  to  ascertain  to  what  extent  the  wealth  of  die  coun- 
try might  be  increasM  through  the  general  ad<^tion  of  such  a  course. 

Of  course  ihes»  are  no  means  of  ascertaining  with  aay  degree  of  acca 
ra43y  to  what  extent  the  "grading"  or  crossing  of  common  stodc  with 
thorough-breds  of  the  various  fcaix)orted  races  has  been  carried. 

It  is  safe  to  say,  howev^,  that  out  o(  the  28,000,000  nea4;  cattle  in  the 
country  the  pero^itage  of  improved  animals  is  quite  inconsiderable,  and 
these  confined,  f<»r  the  most  part,  to  those  of  the  'Eagt&m  daiiymg  States 
where  improvement  has  been  made  on  ^[ie>  common  cow,  and  in  several 
of  tt^  Western  States  where  increased  beef-produetion  has  been  the  object 
souht  to  be  obtained.  It  is  evident,  therefore,  in  view  of  the  ccHnpara- 
tiv^y  small  numbar  of  th<»ough-bred  animals  to  breed  from,  and  of  the 
mioccustomed  habits  of  our  x>eople  in  the  practices  of  breeding  and  their 
undefined  notions  as  to  ^e  importance  of  new  inftu^ons,  &at  tiie  ta^of 
raising  the  standaid  of  American  ..cattle  must  be  <Hie  of  gradual  accorab- 
plisfamont.  Fortunately  for  the  American  fEmmer  he  is  not  eompdled  to 
experiment  with  his  eatQe  through  many  generations  in  <n!der  to  develop 
and  establish  desiraUe  qualities.  He  may  find,  within  comparatively 
easy  avail  for  the  purpose  of  improving  his  own  stock,  races  so  thorough^ 
fSashioned  by  the  hands  of  successive  breeders  as  to  be  almost  w<^ay 
the  name  of  creations  on  account  of  type-superiority.  We  aa:e  indebted 
to  the  persevering  labor  and  unremitted  exx>erim^it  of  En{|^h  and 
Sootdi  graziers  for  the  most  valuable  races  which  now  contend  for  &vor 
in  this  countiy.  The  power  of  transmission  of  cultivated  qualities  is  cme 
(rf  tlie  marked  possessions  of  these  animalsy  and  upon  this  &ct  is  predi- 
cai»d  the  possibility  of  carrying  up  the  standard  and  the  consequent 
pioAtableness  of  our  cattle. 

IMPOBTED  BBEEnS. 

The  breeds  introduced  into  this  country  for  their  superior  milking 
qualities  are  the  Ayrshire,  fix)m  Scotland,  the  Jersey,  from  the  Ohannd 
Islands,  and  the  Holstein,  fix>m  Holland.  The  Ayrshire  is  said  to  have 
originated  in  Ayrshire,  Scotland,  from  the  crossing  of  the  English  Short- 
horn bull  and  the  common  Kyloe  cow  of  Scotland,  the  progeny  bdng 
thenceforward  assiduously  trained  and  cultivated  as  to  their  milking  ca- 
pacity, until,  in  this  respect,  the  breed  became  distinctive  and  its  quafities 
almost  unerringly  transmissible.  Originating  in  the  southwest  coast  of 
Scotland,  in  an  open  and  rather  inhospitable  (listrict,  the  animals  aane 
hardy  of  constitution.  They  put  on  flesh  well  when  careMly  fed,  «id 
when  the  cow  is  crossed  with  the  Shorthorn  bull  the  excellent  qualities 
of  both  as  to  beef  and  milk  are  evenly  developed  in  the  oftspring.  An 
English  authority  says  that,  cheese  is  the  commodity  most  profitably 
made  from  the  milk  of  Ayrshire  cows  in  English  dairies  rwnote  from 
towns,  and  that  the  average  quantity  manufactured  is  about  3J  cwt.  per 
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COW  per  anaam,  althocigh  liberal  feeding  a2}d  ^ood  nuuLagemeat  in  some 
infltaneea  bare  realized  b&  mndi  as  5  cwt.  per  cow.  In  tiiie  neighbc«liood 
of  laree  towns,  by  direct  sales  of  milk,  four  shillings  a  day  ai»  not  unfte- 
qofiDtly  made  fix>m  a  single  oow  during  six  months  of  the  year,  an()  in 
Glasgow  a  cow-feeder  is  ^id  to  have  mde  £50  in  seven  months  by  sell- 
ing the  nulk  of  a  superior  Ayrshire  cow.  In  size,  the  Ayr shiies  are  DDMch 
smali^  than  the  Shorthorns,  bat  somewhat  similar  to  them  in  general 
contour,  lacking  the  symmetry.  Hie  leading  characteristies  are  a  smooth 
appeaitmce;  the  frame  enlarging  from  the  fore  to  the  hind  quarters; 
rather  delicaite,  upward  twisting  honus ;  long  foce,  with  docile  espression ; 
atraightback;  largeaAdfuUudder,withteatssmallaxidevenly8^;  color, 
browner '^reddish;''  with  admixture  of  white.  They  were  introduced  into 
the  United  States  about  the  yeiur  1820,  and  tiieir  purity  maintained  in  a 
oomparatiTely  laige  number  of  select  herds,  m  is  shown  by  the  Ayrshiiie 
herd-books. 

Uie  Jersey,  of  the  Channel  Islands  cattle,  la  the  meet;  generally  knoim 
is  this  country,  and  has  the  reputation  or  afibrding  aa  unusually  rich 
quality  of  milk  rather  than  a  great  quantaty*  Originally  a  natiT^dr  Nor- 
■iaDdy,ithas  £6r  centuries  b^  isolatedon  the  jiarrow  little  island  of  its 
name^  the  principal  source  of  support  of  t^e  inhabitants.  It  is  related 
ttiat  m  1789  the  Jersey  cow  was  ali^ady  con«dered  so  superior  to  any 
oAher  then  known  that  an  act  was  passed  by  the  local  legislatora  {>ro- 
hibiting«  under  the  penalty  of  200  livres,  the  importation  of  aoj  foreign 
breed  of  cattle  into  the  island ;  and  to  this  was  also  added  the  nxfeiture 
of  the  boat  and  its  tackle,  and  a  fine  of  50  litres  upon  every  sailor  on 
board  who  fia^iled  to  give  infiMnnation  of  the  fiurreptitious  laiking;  and 
still  fiirther,  the  animals  landed  w^  doomed  to  immediate  slaughter,  aaid 
tbeir  Hedi  gi v^  to  the  poor.  To  this  day  no  foreign  cattle  are  penmttal 
to  be  landed  cm  the  island,  exc^  as  butdii^s  m^at. 

In  this  country^  tlie  Jersey  Oattie  Glub  exercise  the  strictest  sunreil- 
lance  of  importations  in  order  to  preserve  the  integrity  of  blood  of  tike 
herds  on  this  soiL  Hiere  is  a  decided  smack  <Kf  aristocracy  in  the  Amfid- 
can-bred  Jersey  animals.  The  race  is  a  dainty  one,  as  may  well  be 
imagined.  In  England  the  cow  is  the  pet  of  the  nobl^nan's  park;  in 
Ajoerica,  the  favorite  of  ib»  family  liviug  in  vidnities  where  the  range 
of  pa^nrage  is  small,  inasmuch  as  it  thrives  well  in  the  stall  or  sm^ 
endosure.  For  richness  of  eream  ana  of  butter  to  yield  of  milk  the  Jer- 
sey cow  is  not  surpassed.  Its  butter  is  a  luxury,  cc^nmaoding  in  the  large 
cities  from  60  cents  to  $1.15  p^  pound. 

An  Iowa  dairyman  informs  the  writer  that  ^gilt-edge"  butter  cannot 
be  made  from  the  milk  of  the  native  cow  any  more  thu  good  Hamburg 
cheese  may  be  made  from  skimmed  milk,  and  that  in  his  home  market 
he  gets  from  80  to  100  per  cent  more  for  Jersey  butiw  than  is  obtained 
for  the  best  grades  of  butter  made  from  common^cows,  and  still  larger 
prices  in  Chicago  and  ofeher  large  cities.  The  Jersey  is  smaller  in  size 
than  our  common  cattle,  somewhat  angular  in  appearance  and  tender  in 
frame,  and  is  usually  of  a  very  deep-red  color. 

The  Holstein  is  the  most  recant  of  the  mUking  breeds  i^aported  into 
this  country  for  trial,  having  becm  introduced  by  Sir.  Chencry,  of  Boston, 
about  fifteen  years  ago.  Unlike  tiie  Jersey,  this  breed  is  remarkable 
rather  for  tlie  quanti^  than  for  the  richness  of  its  milk ;  but  it  aifords 
the  ad  voltages  of  being  a  good  feeder  and  of  laying  on  flesh  in  good 
proportion,  thus  enhan<^g  the  value  of  steer  production.  Tested  near 
its  own  habitat,  its  nulk  production  exceeded  that  of  both  the  Ayr^ure 
and  the  Devon,  as  shown  by  experiments  made-  at  two  of  the  a^ricuit- 
oral  stations  or  Prussia.    In  the  (me  aase,  with  the  same  care  and  in  the 
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8ame  UmBj  the  Ayishiie  produced  2^247  quarts,  and  tiie  Holstdn  5,077 
quarts;  tiiefiiBtconsimiingOpoiindsof  hay  for  every  qnart of  miU^ 
the'Iatter  5  i>oaiids.  In  the  other  case,  100  ponnds  of  hay  produced  in 
ihe  Hereford  15.97  quarts  of  milk,  in  the  Devon  19.13,  and  in  Hie  Hoi- 
stein  28.92.  While  it  is  generally  conceded  that  th^  Holstein  is  much 
the  supenor  of  our  Amencan  catde,  it  has  not  been  bred  long  enough 
here  to  have  fully  established  its  excellent  qualities  in  public  estimation* 
In  size  the  Holstein  is  large  and  bulky,  less  elegant  in  frame  and  con- 
tour than  the  Shorthorn,  and  in  color  is  a  mixture  of  black  and  white. 

The  imported  breeds  more  especially  valued  on  account  of  beef- 
producing  qualities  are  the  Hen^ord,  the  Devon,  and  the  Shorthorn. 
The  first  Herefords  were  brought  to  Kentucky  by  Henry  Clay,  who 
was  a  great  admirer  and  patron  of  fiiue  stock,  in  1816.  But,  notwith- 
standing their  well-defined  excellences  and  great  superiority  over  tiie 
cattle  common  to  this  country,  for  some  reason  not  wholly  explained  this 
breed  has  not  been  as  widdy  distributed  nor  attracted  the  public  atten- 
tion that  its  undoubted  merits  deserve.  The  race  is  highly  pri£ed  in 
England,  where,  in  some  grazing  districts,  it  is  held  in  equal  esteem  with 
the  Shorthorn,  which  it  nearly  equals  in. size  and  weight  It  is  a  dis- 
tinct race,  however,  purely  bred,  it  is  daim^  from  a  time  long  anterior 
to  the  development  of  the  Shorthorn.  The  Hereford,  as  generally  seen, 
is  red  in  color,  with  white  face^  and  frequently  with  white  along  the  back 
and  underneath  the  body.  In  England  there  are  other  varieties,  pre- 
senting a  mottled  £Eice  and  a  gray  or  roan  body,  which  is  deemed  to  be 
the  original  type.  In  that  country,  according  to  an  English  writer, 
<^the  truest  standard  of  form  is  still  considered  by  many  to  be  that  of  the 
mottled-&ced  breed,  although,  in  other  respects,  the  white-faced  is  un- 
doubtedly superior:  and  as  regards  the  form  of  the  shoulders  the  breed 
stands  pre-eminenx,  and  produces  comparatively  little  coarse  meat  ui 
those  parts;  the  hips,  loin,  and  rump  are  equally  good.  The  ribs  do  not 
spring  out  so  wide  as  some  breeds,  but  the  sides  can  scarcely  be  found 
&ult  with;  tiie  twist  is  usually  full  and  the  chest  well  expanded.^  As  a 
niilker  the  Hereford  cow  |s  not  highly  valued. 

The  first  importation  of  Devons  from  England  was  made  in  1817  into 
]!|J[aryland,  and  anotilier  in  the  succeeding  year  by  Hon.  Bufhs  King,  of 
Few  York.  Others  have  followed  at  intervals,  finding  a  permanent  place, 
prindpaUy  in  tiiie  Eastern  States.  As  in  the  case  of  the  Herefords,  they 
have  not  occupied  as  great  a  place  in  the  public  mind  as  their  merits 
would  fdlly  warrant.  But  there  are  nevertheless  a  number  of  fine  herds 
in  the  country,  the  purity  of  whidi  has  been  maintained.  It  is  claimed 
for  this  race  tha^  as  a  distinctive  breed,  it  is  the  most  ancient  in  the 
United  Ejngdom.  Mr.  George  Turner,  an  agricultural  authority  in 
Great  Britain,  said  of  the  Devon  tribe  someyearsago :  "There  isscaicely 
any  breed  of  cattie  so  rich  and  mellow  in  its  touch,  so  silky  and  fine  in 
its  hair,  and  altogether  so  handsome  in  appearance  as  the  North 
Devo9 ;  added  to  which  they  have  a  greater  proportion  of  weight  in  the 
most  valuable  joints,  and  less  in  the  coarse,  than  any  other  breed,  and 
also.con^ume  less  food  in  it»  production."  These  animals  seem  wanting 
in  nothmg  except  the  size  and  weight  which  distinguish  some  otiier 
breeds,  and  which  are  therefore  more  sought  after  on  account  of  larger 
gross  profits.  " But,"  tiie  suggestion  is  made,  "large  animals  eat  more 
than  small  ones,  and  it  is  stiU  a  vexed  question,  both  with  regard  to 
sheep  and  cattie,  whetiier  littie  first-quality  animals  are  not  more  profit- 
able to  fatten  than  those  with  more  bulky  frames  that  produce  coarser 
meat  and  a  larger  proportion  on  the  worst  joints."  The  Devon  is  red 
in  color ;  in  size,  medium.    For  centuries  bred,  for  the  most  part,  in  t^e 
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hill  regions  of  England,  with  little  care  as  to  shelter  or  prepared  fodder, 
tihe  race  inherits  stamina  and  hardy  constitutions,  and  possesses  milking 
traits  in  good  degree,  and  easy  of  improvement  through  cultivation  for 
that  object 

Professor  Lowe,  in  his  work  on  <^  The  Domesticated  Animals  of  the 
British  Isles,"  throws  some  light  on  the  origin  of  the  now  admirable  race 
of  Short-horns.  He  says :  "  While  Ireland  and  the  western  parts  of 
England  have  been  possessed  for  an  unknown  period  of  a  race  of  cattle 
having  long  horns,  and  furnished  with  thick  skins  and  abundant  hair, 
fitted  to  protect  the  animals  from  long  and  continued  rains,  the  eastern 
and  drier  districts  toward  the  Gterman  Ocean  have  been  inhabited  by 
varieties  of  cattie  having  thinner  skins,  shorter  hair,  and  horns  oomporo- 
tively  short.  In  the  fens  of  Lincolnshire  and  the  other  tracts  of  alluvial 
country  toward  the  Wash,  the  cattie  were  of  great  bulk  and  coarse  figure, 
and  had,  usually,  a  dingy  color  of  the  skin,  and  short,  blunt  horns. 
More  inland,  &nd  following  the  course  northward  of  the  vale  of  Trent, 
and  thence  across  the  Ouse,  and  through  the  central  plains  of  Yorkshire 
and  the  river  Tees,  and  beyond  it,  the  cattie  assumed  a  less  gross  and 
unwieldy  form,  but  were  still  a  very  taU  race,  of  varied  colors,  with  horns 
of  medium  lengtii,  but  which  might  be  termed  short  with  relation  to  the 
same  parts  in  the  Longhom  breed.''  The  race  now  distinctively  known 
as  Shorthorns  is  derived  through  the  cattie  of  the  Tees  Valley,  upon 
which  the  brothers  Charles  and  Kobert  Colling  instituted  breeding 
experiments  about  the  year  1777.  Their  bull  "  Hubbeck"  was  the  pro- 
genitor of  this  now  c^ebrated  breed.  T?he  first  importation  to  this 
country  was  made  as  early  as  1785,  and  others  have  followed  in  more 
rapid  succession  that  of  CoL  Lewis  Sanders  into  Kentucky  in  1817. 
53iey  now  very  largely  outnumber  all  other  improved  breeds  in  the 
United  States,  the  Herds-Book  showing  a  record  of  more  than  60.000 
well-bred  animals.  Li  England  it  is  asserted  that  nearly  two-thirds  of 
the  animals  sent  to  London  are  Shorthorns  or  Short  crosses.  The  ad- 
mirers of  this  breed  consider  the  animals  as  well-nigh  perfection  in  sym- 
metry. The  handsome  head  is  firmly  set  on  a  strong  and  mnscular  neck : 
there  is  great  width  and  depth  of  chest,  the  shoulders  shapely  and  well 
formed,  and  good  breeders  demand  that  "  the  barrel  should  be  round, 
deep,  and  well  ribbed  up  toward  the  loins  and  hips,  which  should  be 
wide  and  level,  with  the  back  straight  from  the  withers  to  the  setting  of 
the  taiL'' 

THE  ANTMATi  AJSD  THE  PEDiaBEB. 

In  this  country,  as  in  England,  the  race  of  Shorthorns  has  attracted 
more  particular  and  general  attention  than  any  other — a  fEtct  due,  how- 
ever, as  far  as  the  general  public  is  concerned,  more  to  the  speculative 
interest  that  has  been  maintained  for  some  years,  carrying  the  prices  ol 
particular  families  and  <<  fancy  strains"  to  fiskbulous  figures,  than  to  an  in- 
timate understanding  of  the  merits  themselves  of  the  breed.  When  a 
single  cow  is  sold  for  $40,000  it  is  not  surprising  that  the  possession  of 
extraordinary  race-merits  is  attributed  to  the  animal ;  but  in  what  they 
particularly  consist  is  not  plain  to  ordinary  ken.  In  fact,  the  actual  ad- 
vantages of  breeding  from  certain  imported  or  improved  domestic  live- 
stock is  not  popularly  understood.  A  breeder  of  some  note  in  this 
country,  in  a  recent  address  on  American  agriculture^  as  an>  encourage- 
ment to  youn^^  fEumers  to  persevere  in  their  calling,  masmuch  as  there 
are  opportunities  for  very  great  and  unusual  gains  afforded^  cites  the 
prices  at  which  particular  strains  of  animals  have  been  sold.  ^<  We  have 
seen,"  he  says,  ^<a  single  cow  sold  in  this  country  at  public  auction  for 
22  A 
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OT«r  $40)000.  aad  I  sappose  it  is  a  fioict  thatthe  late  Mr.  Hammond  re- 
ftised  $30,000  for  one  of  hlB  rams.  Inoneof  the  northern  counties  of  New 
York,  where  the  thermometer  goes  down  to  40  degrees  below  zero,  an 
American  breeder  had  a  choice  h^d  of  Shorthorn  cattle ;  an  Kngiiirii 
breeder  purchased  a  part  of  the  herd  at  a  high  figure,  by  telegraph.  And 
only  a  few  days  ago  an  American  breeder  called  to  a  broth^  breeder  in 
England  and  bought  his  entire  hml  of  thorough-bred  Berkshire  swine. 
•  •  •  In  Engird  the  offspring  of  a  Yorkshire  sow  was  sold  for  money 
enough  to  build  a  church,  and  in  this  country  a  breeder  of  Essex  pirn  has 
done  nearly  as  well.  The  purchaser  of  a  single  pair  of  pure-bred  Essex 
swine  has  sold  pigs  fbr  over  $10,000,  and  has  a  large  herd  left''  It  is 
not  questionable  mat  this  sort  of  thing  does  more  to  prejudice  than  to 
subserve  the  interest  of  raising  the  standard  of  stock  among  us.  It  is 
very  obvious  that  if  $40^000  be  paid  for  a  cow,  or  $30,000  for  a  ram,  the 
owner,  if  pursxiing  a  }>u8%7ie8s  for  profit^  must  ask  for  the  produce  of  his 
animal  extraordinary  prices,  very  far  beyond  the  reach  or  the  ordinary 
or  the  prudent  farmer.  It  may  be  that  a  suspicion  of  the  meretricioas 
is  excited,  or  an  indifference  to  the  unapproachable  thorough-bred  en- 
gendered. There  has  been  too  much  importance  attached  to  the  mere 
pedigree,  and  too  little  consideration  of  the  intrinsic  merits  of  the  animal ; 
too  great  desire  to  own  an  animal  on  account  of  the  particular  fiunily  it 
represents  than  for  its  capabilities  in  the  direction  of  profit  at  the  pail  or 
at  the  butcher's  block.  "Fashionable"  strains  and  fabulous  prices  have 
been  the  causes  of  incalculable  mischief  in  the  way  of  a  wider  breediug  <rf 
a  better  class  of  farm  animals^  as,  undoubtedly,  the  collapse  in  prices  in 
1875  and  1876,  carrying  with  it  the  fortunes  of  many  "Ikncy"  breeders, 
fiilly  proves.  A  just  and  enlightened  view  of  this  aspect  of  the  sabject 
was  taken  by  the  Iowa  Breeders'  Association,  which  met  at  Marshalltown 
in  December,  1877.  In  this  convention  were  gentlemen  of  note  in  tJie 
political  and  agricultural  annals  of  the  State,  and  breeders  of  established 
reputation.  As  opposed  to  the  practice  of  buying  and  selling  thorough- 
breds as  a  mere  speculation,  it  was  unanimously  declared  by  the  conven- 
tion *^that  no  member  has  had  in  his  possession /or  ^rd  consecutive  yean 
a  breeding  Shorthorn  that  has  not  proved  a  profitable  investment  c^  the 
capital  employed.''  It  was  also  declared  that  the  objects  ever  to  be 
borne  in  mhid  by  breeders  are  the  improvement  of  the  common  stock  of  the 
country  J  cmd^  tcliere  possiblCj  of  the  pure  stock  itself ^  and  that  the  present 
depression  m  prices  is  the  natural  result  of  losm^  sight  of  the  great 
objects  of  the  business  as  above  stated,  and  is  of  precisely  the  same 
character  as  the  uniform  results  of  undue  excitement  and  speculation  in 
every  business  or  employment.  Further,  the  convention  unhesitatingly 
condemned,  as  destructive  of  the  utility  of  the  animals  and  the  interests 
and  profits  of  purchasers  and  breeders  generally,  the  practice  of  high 
feeding,  to  excess,  of  breeding  animals,  too  often  indulged  in  under  the 
stimulus  of  competitive  sales  or  the  mistaken  demands  of  the  show-ring. 
Nothiog  is  truer  than  this,  that  practical  fanners  and  breeders  wiU  not 
long  follow  the  "traders"  or  speculative  dealei-s  in  their  race  after  mere 
fashion,  and  that  there  is  a  growing  conviction  that  animals  will  be  esti- 
mated according  to  individual  worth  in  promoting  certain  ends — ^their 
intrinsic  value  consisting  in  the  greater  capacity  of  one  animal  over 
another  to  produce  the  larger  amount  of  beef,  milk,  or  butter  of  superior 
quahty  at  less  expense  for  feeding  and  with  the  smaller  amount  of  care. 
Hon.  David  Christie,  president  of  the  American  Shorthorn  Breeder^ 
Association,  expressed  the  following  views  in  his  opening  address  at  the 
annual  meeting  of  the  society,  held  at  Lexington,  Ky.,  in  October,  1877. 
He  said,  "As  an  association  we  should  not  be  unduly  stringent  in  oeUiBg 
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ap  a  higher  standard  than  is  meet.  Let  Shorthorn  bulls  of  respectable 
pedigree  be  widely  distributed,  and  we  shall  soon  find  that  what  is  now 
sMed  common  American  heet  will  be  a  commodity  of  the  past  To  no 
omer  purpose  can  we  so  profitably  devote  onr  attention.  The  Shorthorn 
breeders,  instead  of  having  cause  to  complaiD  of  dull  sales  of  bolls,  will 
find  their  energies  taxed  to  the  utmost  to  keep  pace  with  the  demand* 
They  wiU  then  also  find  that  instead  of  males  bringing  disproportion- 
ately  small  prices  as  compared  with  females,  they  will  be  sought  after  at 
remimerative  rates.*^ 

THE  BBEEDEB  AND  THE  FABMBB. 

Unfortunately,  the  breeder  and  the  &rmer  have  been  standing  apart^ 
without  apparent  community  of  interests  in  their  transactions.  If  the 
breeder's  aim^be  profit,  he  should  certainly  keep  In  view  the  real,  not  the 
fJEKDcied  wants  of  the  largest  constituency  of  customers,  practical  feumers* 
to  whom  it  is  a  living  interest  to  secure  animals  that  wiU  yield  the  largest 
and  speediest  returns  on  their  investment  While  it  admits  no  dispute 
titiat  the  best  animals  are  the  cheapest,  lu  the  dairy,  under  the  yoke,  and 
at  the  shambles,  yet  the  ordinaiy  farmer  cannot  afford  to  pay  an  eno]> 
mous  price  for  a  simple  breeding  animal,  out  of  proportion  to  its  actual 
b^trinsic  worth  to  him.  It  is  not  obvious  to  the  plain  &rmer  that  he 
should  confine  himself  to  a  particular  strain,  unless  he  be  convinced  that 
this  particular  strain  or  family  will  subserve  the  purposes  of  his  £Eirm 
economy.  At  the  same  time  he  desires  animals  of  well  ascertained  purity 
of  extraction.  If  or  is  he  disposed,  usually,  to  purchase  a  thorough-bred 
of  one  race  for  beef-providing  qualities  and  another  for  milk,  ifot  aQ 
men  are  convinced  that  these  qualities  are  respectively  monopolized  by 
any  given  race.  In  Scotland,  the  Shorthorn  and  the  hornless  Galloway 
are  crossed,  with  excellent  beef-yielding  results,  and  in  some  of  the  dairies 
of  Great  Britain  and  Ireland  crosses  of  all  the  leading  races  have  been 
attended  with  satisfietctory  results.  The  best  milchers  do  not  always  be» 
long  to  the  most  valuable  breeds :  and  it  is  a  feet  well  established  in  our 
country  that  the  progeny  of  the  tnorough-bred  and  the  grade,  and  of  the 
thorough-bred  and  the  native,  show  improvements  in  some  respects,  as 
of  fettening  and  milk-yield,  over  both  progenitors.  In  England,  the  ob- 
servation has  been  made  *'  that  the  smaller  breeds  of  homed  cattie,  as  a 
general  rule,  produce  better  flavored  meat  than  the  larger,  and  the  im- 
proved Shormom,  with  highly  developed  propensities  of  rapid  fatten- 
ing and  of  arriving  quickly  at  maturi^.  jGaHs  in  affording  so  acceptable 
a  sirloin  as  the  little  Scotch  runt  that  lias  roamed  five  or  six  years  on 
mountains  in  a  state  of  semi-wildness.  ,  Kext  to  the  Scots,  in  affording 
prime  quality  meat,  we  must  class  the  Devons.  and  tiien  the  leading 
breeds  of  Hereford,  Sussex,  and  lastly  the  Shortnoms ;  the  difference  in 
the  flesh  of  all  which  breeds  is  sufBciently  marked  to  become  quite  a 
peculiarity  to  the  taste  of  the  connoisseur."  Mere  pedigree  is  not  an 
absolute  guaranty  that  a  particular  animal  is  just  the  one  adapted  to  a 
particular  purpose.  It  is  undeniable  tJiat  the  system  of  in-and-in  breed- 
ing, continuously  kept  up  in  fiEunilies  with  the  view  of  maintaining  the 
purity  of  their  "  blue  blood.''  has  a  tendency  to  weaken  vigor,  type  and 
race  prepotency,  and  finally  sterility  and  absolute  degeneracy.  Mere 
blood  Is  nothing,  if  desirable  qualities  be  not  handed  down.  At  the  same 
time,  pedigree,  in  ^o  far  as  it  is  evidence  of  tie  establishment  of  desir- 
able qualities  and  unquestioned  prepotency,  is  of  the  greatest  importance, 
nor  should  it  be,  nnder  any  circumstances,  lost  sight  of  or  ignored.  The 
CloUings,  Ellman,  Bates,  Hammond,  who  almost  created  new  types  of 
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sheep  and  cattle,  and  the  Ohio  breeder,  who  gave  ns  the  Poland  China 
swine,  deserve  respect  as  public  benefactors.  Nor  should  the  results  <rf 
their  patient  and  successful  efforts  be  lost,  on  the  one  hand  through  care- 
less subsequent  breeding,  or  on  the  other  through, the  inability  of  th6 
former  or  breeder  of  limited  means  to  avail  himself  of  animals  inheriting 
the  improved  blood.  The  aim  of  the  original  English  breeders  was  not 
to  create  "  lines  of  beauty  ^  and  to  establish  "  points  ^  pleasing  to  eye  or 
touch,  nor  yet  to  breed  animals  that  only  those  of  pletiioric  parse  could 
in  coming  time  be  expected  to  handle;  but  rather  to  improve  on  the 
br(»eds  commonly  known,  with  reference  to  the  increased  legitimate 
profits  which  might  be  derived  firom  the  superior  products  they  might 
yield  in  beef,  mutton,  milk,  butter,  wool,  &c.  There  would  seem  to  be 
no  good  reason  for  stoppmg  at  the  limits  reached  by  those  who  have 
presented  wonderful  results  in  breeding,  resting  upon  these  results  as 
the  highest  possible  of  attainment.  In  the  form  in  which  Mr.  Joseph 
Harris,  an  intelligent  American  agriculturist,  recently  "  put  it,''  we  repeat 
a  fact  that  has  caused  no  little  investigation  and  experiment.  "  Noth 
withstanding  all  that  science  and  art  have  done,  the  production  of  fleshy 
meat  and  fat,  is  still  a  very  costly  operation.  To  convert  the  carbon  of 
gas  and  com  into  the  carbon  of  fat  and  butter,  we  have  at  present  to 
submit  to  a  great  loss.  Even  with  our  best  breeds  of  cattle  and  sheep, 
our  most  experienced  breeders  have  to  submit  to  a  loss  of  at  least  90 
per  cent,  of  the  albuminoids  of  the  food.  In  other  words  if  you  feed  a 
steer  or  a  sheep  a  quantity  of  grass  and  grain  containing  100  pounds  of 
nitrogen,  you  rarely  get  in  the  gross  of  tiie  animal  consuming  the  food, 
an  amount  of  flesh,  slan,  hair,  and  wool  containing  10  pounds  of  nitrogen. 
The  other  90  pounds  are  to  a  large  extent  used  to  run  the  machine.  Is 
there  no  chance  for  improvement  here  ?  We  have  the  experience  of  the 
past  and  the  science  of  the  future  to  aid  us.  We  have  not  to  grope  our 
way  in  the  dark  as  Blackewell  did.  We  know  what  we  want,  and  in  what 
direction  to  look  for  it  Depend  upon  it,  we  shall  yet  have  breeds  of 
cattle,  sheep,  swine,  and  poultry  far  superior  as  meat,  milk,  and  Wool 
producers,  to  anything  the  world  has  yet  seen."  But  one  particular 
problem  in  the  breeding  of  the  future  is  here  named ;  there  are  others 
that  need  not  be  dwelt  upon  in  this  place.  There  is  no  more  reason  for 
breeders  to  stop  where  genealogies  end,  ambitious  only  to  continue  "  in 
line,''  than  for  Amerigo  Vespucci  to  have  continued  the  hugging  of  known 
shores,  because  Columbus  had  discovered  a  new  world,  leaving  nothing 
further  to  reward  effort 

No  class  of  agriculturists  more  need  good  animals  than  small  ikrmers, 
and  those  carrying  on  that  true  system  of  fanning  which  recognizes 
diversity  as  the  touchstone  of  substantial  success ;  because,  on  dearer 
lands,  and  consequently  narrower  cornfields  and  more  contracted  pas- 
turage, th^  can,  with  profit,  only  raise  animals  that  will  make  the  largest 
returns.  While  a  farmer  at  the  West  may  raise  a  common  herd  at  a 
fair  profit,  his  brother  at  the  East  might  on  the  same  number  of  cattle 
suffer  an  absolute  loss.  Common  catUe  and  improved  breeds,  side  by 
side,  may  consume,  respectively,  the  same  amount  of  food,  but  when  the 
selling-time  comes  tlie  one  will  carry  down  the  balance  a  fourth  heavier 
and  command  i>erhaps  from  a  third  to  a  half  mo^  per  pound  on  account 
of  the  superiority  of  its  beef.  He  were  an  unwise  farmer  who,  in  the 
f  Uco  of  deterioration  in  quality  and  diminishing  yield,  persists  in  sowing 
a.  particular  variety  of  wheat  year  after  year  when  it  is  possible  for  him 
to  obtain  a  vigorous  improved  variety,  by  means  of  which  his  profits 
might  be  very  materially  enhanced.  And  yet  there  are  very  many  hun- 
dreds of  just  such  farmers  in  this  goodly  land  who  are  growing  poor 
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with  their  twelve  oi*  fifteen  bushels  of  low-grade  wheat  per  acre,  while 
with  more  carefiil  attention  to  their  fields,  and  the  employment  oi  varie- 
ties of  seed-wheat  well  known  to  enterprising  cultivators,  they  might 
doable  their  yields,  and  much  more  than  double  their  proceeds  on  account 
of  the  more  marketable  quality  of  the  gr^n  produced.  No  less  unwise 
is  he  who  is  content  to  raise  "  scrub''  8t<^k,  lean  but  voracious  swine,  and 
coarse-wooled  and  thinly-coated  sheep,  haviag  in  none  pleasure,  pride, 
profit,  or  incentive. 

It  ought  to  be  within  the  reach  of  every  fiEirDjier  to  produce  good 
^  grades,"  whatever  the  name  of  the  thorough-bred  animal  with  which 
the  cross  is  mstitdted,  whether  Ayrshire,  Hereford,  Devon,  Shorthorn,  or 
other  improved  race,  and  by  selection  and  attention  in  subsequent  breed- 
ing, halving  sedulous  regard  for  the  plain  principles  with  which  every 
fiE^er  should  make  himself  acquainted,  to  bring  up  and  maintain  the 
standard  of  the  cattle  upon  his  farm.  It  is  neither  necessary  nor  desira- 
ble that  the  general  farmer  should  conv^  his  bams  into  breeding  estab- 
lishments, devoting  his  attention  to  breeding  in  ^^  strains''  and  fkmilies 
of  a  £EuiQy  sort,  at  the  expense  of  his  legitimate  farming  operations.  As 
illustrative  of  what  a  practical  farmer  may  do  by  starting  his  herd  in  the 
right  w%y,  and  afterward  managing  it  with  skill  and  prudence,  the  case 
Hiay  be  dted  of  a  gentleman  who,  at  a  Western  cattle-sale  in  1877,  related 
that  in  1868  he  purchased  his  first  Shorthorn  heifer,  for  which  he  paid 
$100.  Since  that  time  he  had  sold  seven  young  bulls  for  $1,065.  At  the 
1877  sale  he  sold  twenty-two  females  for  $3,910,  and  five  bulls  for  $635. 
He  had  still  left  five  young  bulls.  In  nine  years  and  a  half,  as  he  relates, 
the  produce  of  his  one  blooded  animal  numbered  forty-two,  with  twelve 
heifers  to  drop  calves  within  six  months,  and  the  amount  realized  in  cash 
was  $5,610. 

If  the  production  of  beef  or  of  mUk  be  the  especial  object,  it  is  within 
tiie  power  of  the  ordinary  farmer  to  so  improve  his  cattie  that,  for  all 
practical  purposes,  he  is  about  as  well  off  as  though  his  herds  claimed 
full  descent  from  tne  best  names  in  the  Herds-Book.  The  butcher  is  not 
a  dealer  in  descent  or  families;  nor  will  the  cheese  or  butter  monger  ask 
if  the  products  offered  him  are  £ix)m  Ayrshire,  Devon,  or  Shorthorn. 
provided  they  suit  his  market.  The  grazier  wanta  cattie  that  will  feed 
and  fatten  well,  and  his  practical  eye  will  settle  the  value  of  the  animal 
without  reference  to  its  pedigree :  nor  is  he  liable  to  ask  troublesome 
questions  about  "Buzzard,"  or  Galloway,  or  '17  blood  that  may  have , 
been  filtering  through  generation  after  generation. 

The  case  of  Mr.  Saume,  of  Kellogg,  Iowa,  as  communicated  to  a 
Western  journal,  is  here  in  point.  That  gentleman  in  the  month  of  Feb- 
ruary, 18*77,  sold  at  the  Union  Stock- Yards,  Chicago,  sixty-four  head  of 
cattie.  All  of  these  were  two  years  old  and  had  been  stall  fed.  A  por- 
tion were  natives  or  common  stock,  and  the  remainder  half-blood  Short- 
horns. The  former  averaged  1,236  pounds  in  weight,  and  were,  there- 
fore, at  that  age  heavier  than  average  natives.  These  sold  for  $4,65  per 
cwt.,  making  an  average  of  $57.40  per  head.  The  half-blood  Shorthorns, 
on  the  other  hand,  weighed  1,666  pounds,  and  sold  for  $6.50  per  cwt,  or 
an  average  of  $108.29  per  head.  This  was  a  diiference  in  favor  of  the 
grades  of  $50.82  per  head ;  and  the  remark  accompanies  the  statement, 
that  at  tlie  Union  Stock- Yards,  where  cattie  are  sold  on  their  merits, 
the  grades  command  from  one  to  three  cents  per  pound  more  than  the 
best  natives.  This,  for  the  reason  that  the  offal  of  the  improved  stock  is 
smaller  in  proportion  to  gross  weight,  and  the  carcass  proportionately 
heavier  in  tnose  parts  which  are  most  valuable,  having  less  bone,  8hank| 
and  unsalable  gristie,  with  more  loin,  steak,  and  juicy  roast. 
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The  ^ict  most  not  be  lost  sight  of  that  good  qualities  may  be  br^  trnt^ 
or  at  leiwt  materially  impaired.  AH  practical  breeders  bbo^  that  the 
milking  qualities  of  some  of  the  Shoitihom  families  have  been  to  a  oon- 
siderable  extent  weakened  through  breeding  processes,  so  ^at  in  some 
quarters  the>  are  avoided  by  those  who  desire  profit  from  milk  as  weU 
as  from  steer-raising.  And  yet  it  is  known  that  in  England  this  race  ia 
highly  prized  for  the  milk-producing  quality,  and  that  Uie  original  Bates 
herd,  the  descendants  of  which  in  this  country  command  fobulous  prioeSy 
was  kept  together  as  a  daiiy  heixi,  unsurpassed  in  its  milk  and  butter 
produce,  and  yet  here  the  Shorthorn  is  usually  looked  upon  as  an  animal 
for  beef:  and  the  impression  prevails,  more  generally  than  it  ought,  that 
beef-maKlng  and  milk-produdng  are  not  compatible  m  the  same  animal — 
a  conclusion  that  is  to  be  demonstrated.  ^^  By  some  siiigular  means,' 
says  the  National  Live  Stock  Journal,  ^^many  breeders  in  Uite  days  haTe 
come  to  place  a  low  estimate  upon  tlie  milking  qualities  of  their  cattle. 
*  *  *  To  get  the  calf,  and  feed  up  the  dam  for  show  as  quic^y  as  pos- 
sible, has  been  theur  rule.  And,  besides  this,  there  has  been  an  almost 
universal  carelessness  in  the  selection  of  crosses  to  perpetuate  and  de- 
velop  the  milking  capacity  of  the  animals.  If  the  bull  were  a  Kirkler- 
ington  or  a  Rose  of  Sharon,  a  Duke,  an  Oxford,  a  Booth,  or  some  other 
strain,  whose  pedigree  hanpened  for  the  time  to  be  fimded,  no  question 
was  asked  as  to  whether  his  sire  or  dam  were  of  a  milking  or  mm-milk- 
ing  fiunily .  and  thus  the  great  body  of  Shorthorn-owners  drifted  away, 
gradually  out  surely,  from  the  true  standards  of  excellence."  The  writer 
continues  (after  observing  that  the  condition  of  the  Shorthorn  cow  that 
makes  her  a  poor  milker  is  a  purely  artificial  one) :  ^^The  time  is  near  at 
hand  when  breeders  of  Shorthorns  will  be  compelled  to  pay  more  atten- 
tion to  milking  qualities— when  it  will  be  said  of  an  animieil  that  her  dam 
made  so  many  pounds  of  butter  in  a  given  time;  the  dam  of  the  sire 
gave  so  many  thousand  pounds  of  milk  within  the  season,  and  the  grand- 
sire  was  the  sire  of  the  first-prize  milk-cow  at  such  and  such  faiii — ^the 
first  among  a  hundred  entries.  •  •  •  Fanners  have  no  u^^  for  oowi 
that  simply  raise  a  calf.  They  require  a  cow  that  will  raise  a  big,  stout 
calf,  and  more  than  pay  for  their  keep  besides  at  the  pail.  This  is  the 
kind  of  cow  the  breeders  of  Shorthorns  must  provide,  and  when  it  comes 
to  be  generally  known  that  Shorthorn  cows  will  do  this,  the  demand  for 
thcDi  among  plain,  practical  farmers  will  surprise  the  most  sanguine.'^ 

Mr.  Talcott,  of  Rome,  N.  Y.,  who  has  been  secretary  of  a  cheeee-fac- 
torj  in  which  the  milk  of  000  cows  was  used,  says  that  the  best  of  the 
num  ber  was  a  grade  Shorthorn ;  and,  taking  the  figures  of  a  given  month, 
the  cows  averaged  a  trifle  over  twenty  pounds  of  milk  each  d^y,  as 
delivered  at  the  factory,  but  this  wa«  little  more  than  half  what  was 
produced  from  a  dairy  of  grade  Shorthorns,  bred  for  the  special  object 
of  milk.  This  gentleman  prefers  to  use  the  Shorthorn  bull  on  the  Jermj 
cow  to  produce  a  good,  rich  milker  for  family  or  dairy  purposes.  H^ 
refers  also  to  the  mifortunate  fact  above  alluded  to,  taiat  some  Short- 
horn breeders  have  fed  their  animals  too  high  for  all  practical  purposes 
of  breeding  strong,  healthy  animals ;  and  that,  as  one  consequence,  the 
milking  qualities  of  their  herds  have  been  very  omch  impaired.  He 
dtes  a  fa(5t  no  less  patent,  that  "  the  breeders  of  Jerseys  are  now  follow- 
ing the  breeders  of  Shorthorns  in  producing  fiancy  animals  with  *  solid 
colors,'  for  sale  at  large  prices,  without  rega^  to  milking  qualities."  It 
is  obvious,  therefore,  that  the  course  pursued  by  some  breeders,  or  per- 
haps "  traders,"  in  breeding  the  milking  properties  out  of  the  Shorthorn 
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raoe  is  one  destmctlTe  of  their  individaal  interest  in  the  end.  If  it  be 
designed  to  breed  for  beef  only,  their  system  will  suffice  for  the  grazier 
and  the  stock-markets ;  but  for  that  large  class,  which  constitutes  the 
majority  of  American  tanners,  that  expects  profit  from  the  cow  in  addi- 
tion to  tliat  derived  from  her  calf,  this  is  not  sufficient,  and  there  re- 
mains the  desideratum  of  an  evenly-deTeloped  animal.  It  ia  not  a  pur- 
pose of  thiB  paper  to  discuss  breeding  problems,  and  the  proprie^  of 
crossing,  as  suggested  by  Mr.  Talcott,  is  simply  mentioned  here.  Among 
many  breeders  in  this  country,  we  are  aware  that  there  is  rather  pro- 
found disgust  for  crossing  thorough-bred  races.  The  fact  is  in  this  place 
sought  to  be  made  prominent  that  the  first-class  animals  with  which  we 
seek  to  raise  the  standard  of  our  natirc  ^erds  shoxdd  be  such  as  to 
recommend  themselres  to  the  general  fhrming  community  for  profit,  and 
to  the  purchasing  community  for  excellence  of  produce.  The  meat  in- 
terest is  not  the  only  one  to  be  subsemed  in  connection  with  our  herdS) 
large  as  that  interest  now  is,  and  great  as  is  the  promise  of  the  enlarge- 
ment of  its  demandB  in  the  near  future.  Nor  may  farmers  be  expected 
to  <<  bother"  over  races  of  animals  for  special  purposes.  The  want  is  a 
"  g|Mieral-purpose  "  animal. 

The  dairying  interest  is  one  of  vast  and  increasing  magnitude.  Its 
rapid  growlli  in  the  Eajst  will  be  equaled  and  surpassed  in  some  of  the 
adapt^  States  of  the  West  In  1840,  in  the  great  dairying  State  of 
New  York,  the  -entire  dairy  product,  including  milk,  butter,  and  cheese, 
in  value  amounted  to  a.  little  less  than  ten  and  a  half  million  dollars, 
$snd  in  all  the  States  to  about  thirty-four  millions;  but  in  1869,  accord- 
ing to  the  censuis  of  1870,  the  milk  and  butter  produce  in  New  York  alone 
reached  the  value  of  fifty -seven  millions,  and  including  milk  one  hun- 
dred milUons.  But  in  the  city  of  New  York,  in  1876.  Uie  total  value  of 
milk,  butter,  and  cheese  received,'according  to  the  daily  reports  of  the 
Board  of  Trade,  was  over  fifty -five  and  a  half  millionB.  Coming  west- 
ward, we  find  that  in  the  single  dairy  product  of  cheese  the  State  of 
Illinois  advanced  her  yield  sevenfold  between  1870  and  1874. 

Less  than  ten  years  ago  (in  1869)  Commissioner  D.  A.  Wells  estima- 
ted the  value  of  tJie  dairies  of  the  United  States  at  $400,000,000.  In  a 
paper  read  before  the  National  Agricultural  Conffress  at  Philadelphia 
in  1876,  Prof.  X.  A.  Willard  thought  it  much  within  the  truth  to  state 
the  value  of  the  products  of  the  farm  dairies  for  that  year  at  $600,000,- 
000,  illustrating  the  force  of  these  figures  by  the  comparison  that  in 
1860  the  total  products  arising  from  agriculture  in  the  United  States  was 
estimated  at  $1,800,000,000 ;  so  that  Ute  dairy  farms  of  the  United  States 
in  1876  produced  a  sxmi  equal  to  one-third  the  value  of  the  entire  pro- 
ductions of  agriculture,  in  all  its  branches,  in  1860.  The  butter  product 
of  the  United  States  at  this  time  may  safely  be  put  at  1,000,000,000 
pounds,  and  that  of  cheese  at  300,000,000.  The  exports  of  dairy  pro- 
ducts in  1876 were:  butter,  10,593,968 pounds,  value.  $2,230,469:  cheese, 
104,041,108  pounds,  value,  $14,069,391 :  condensed  milk,  $118,590,  as 
against  the  following  in  18i0:  butter,  2.019,288  pounds,  value,  $592,229; 
oheese^  57,296.227  pounds,  value,  $8,881,934 ;  condensed  milk,  none. 

In  view  of  tne  reftigerative  processes,  which  have,  within  the  last  two 
year&  created  our  foreign  trade  in  meats,  it  is  not  easy  to  estimate  the 
poesibilities  of  our  coming  foreign  transactions  in  iresh  butter.  What 
thai  of  the  importance  or  the  dairy  properties  of  the  several  breeds  of 
cattle  through  which  our  common  stock  is  sought  to  be  improved  t  In  the 
Western  States  the  Shorthorn  nice  appears  to  be  by  far  the  most  popu- 
lar, and  the  greatest  amount  of  ^^  tallang  ^  is  in  their  behalf.  But  in  the 
West,  with  its  large  area  of  pasturage  and  che^  lands,  the  daiiying  in- 
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terest  most,  in  the  course  of  things,  grow  into  now  unthonght^f  im* 
portance. 

In  a  paper  read  before  the  breeder's  convention  at  Marshalltown,  here- 
tofore allnded  to,  Dr.  Stevenspn,  of  Indiana,  indicated  the  feeling  which 
is  steadilv  growing  at  the  West  in  regard  to  the  dairying  inte^st,  the 
climate  of  the  Western  States,  their  ceroals  and  grasses,  the  fi'eedom  fix>m 
disease  of  the  cattle,  the  multiplied  lines  and  cheap  mode  of  transporta- 
tioii  pointing  to  dairy  products  as  sources  of  wealth,  &c  A  large  portion 
of  the  butter  and  cheese,  says  Dr.  Stevenson,  in  the  leading  Western 
markets,  in  OMcago  and  Halnt  Louis,  are  manumctured  north  of  the  Ohio 
Biver,  and  a  considerable  portion  in  the  Middle  States.  The  increased 
attention  to  these  products  growing  abroad  will  demand  larg^  ezi>orts. 
The  West,  he  thinks,  has  not  contributed  its  share  to  the  already  large 
exportation  of  the  produce  of  the  cow,  nor  sufficiently  shared  its  profits. 
For  example,  Iowa  has  a  larger  number  of  milch-cows  than  any  oth^ 
Western  State  except  Illinois  and  Qhio,  and  of  the  Eastern  States  only 
Few  York  and  Pennsylvania  exce^  her.  The  number  might  well  be 
doubled.  The  total  value  of  products  of  the  herd  in  that  State  in  1870 
was  $36,800,000;  five  years  after,  or  in  1875,  the  produce  increased  to 
$42,629,039.  In  1870  there  were  369,811  milch-cows,  producing  27,512479 
pounds  of  butter,  1,087,741  pounds  of  cheese,  and  688,800  gallons  of  milk 
sold.  In  the  following  half  decade  the  cows  increased  in  number  303,712; 
increase  in  pounds  of  butter,  10.350,361 :  increase  in  cheese,  estimated  at 
600.000  pounds,  and  gallonsof  milk  sold,  2,616.600— an  increase  in  the  vftlne 
of  tne  daory  products  in  five  years  of  nearly  $5,500,000.  Mr.  John  Stewart 
introduced  recently,  at  Manchester,  in  thai  State,  the  manufacture  of 
butter  by  the  creamery  system,  which  has  proved  an  unusual  success 
for  an  experiment.  In  1875  he  manu£sMstured  66  tons,  or  132,000  pounds 
of  butter,  most  of  which  was  sold  at  highly  remunerative  prices  ui  the 
Saint  Louis  market  This  gentleman's  butter  took  the  largest  prizes  at 
two  successive  Missouri  State  fiedrs,  and  was  awarded  the  gold  medal  at 
the  Gentennial  Exposition  for  the  best  butter  exhibited  in  June.  Befer- 
ring  again  to  Dr.  Stevenson's  paper  the  question  of  profit  possible  of  at- 
tainment in  the  West  through  attention  to  milking  properties  of  cows  is 
very  lucidly  discussed.    He  says : 

Feed  a  cow  on  a  peck  of  ooTn-meaa  and  twenty  pounds  of  hay  per  day.  Upon  this 
•he  win  do  wel^  and,  if  a  first-rate  cow,  will  give  six  gallons  of  milk  a  day.  I  wiU 
take  two  oows,  the  owners  of  which  are  neiSibors,  one  a  two-year-old  heifer  from 
which  seyen  ponnds  of  batter  are  made  weekly;  the  mother  of  this  makes  fifteen 
pounds  a  week.  The  heifer  has  now  been  milked  eight  months,  and,  although  not  ffiy- 
mg  BO  mnch  milk  as  at  first,  makes  her  seven  ponnds  of  bntter.  At  this  rate  she  lias 
made  in  the  first  eight  monuis  224  ponnds,  at  25  cents — or  $56.  This  heifer  has  been 
weU  kept,  and  has  a  heifer  calf  that  cannot  be  bought  for  |20.  which,  added  to  the 
bntter  value,  makes  $76.  A  two-year-old  steer  of  the  best  quality,  and  kept  in  like 
manner^will  weigh  1;400  poxmds,  at  $5  per  cwt.,  or  $70 ;  that  is,  $35  per  year  for  hia 
keep.  Whilst  the  heifer,  with  the  addition  of  the  labor  of  making  the  butter,  gives  $76. 
A  peck  of  meal  and  twenty  pounds  of  hay  a  day  will  keep  a  cow.  and  is  worth,  in  Iowa 
al>out  11  oentB,  or  $3.30  a  month.  Weight  of  food  in  eight  montlis,  8,160  pounds.  Fif- 
teen pounds  of  butter  a  week,  or  480  pounds  for  eight  months,  brings,  at  25  cents,  $120. 
Differenoe  in  weight  of  products,  7,680  ponnds :  difference  in  value,  $83.70.  To  add 
the  value  of  a  gooS  crop  would  increase  it  to  $103.70.  A  number-one  steer,  of  the  l>est 
breed,  a  Shorthorn  or  a  Hereford,  as  well  kept  as  the  cow.  will  weigh,  at  four  yeani 
old,  2,000  pounds ;  worth,  at  5  cents,  $100,  or  $25  a  year  lor  keep.  The  food  in  this 
case  is  supposed' to  be  the  same.  The  annual  result  is,  therefore,  $78.70  in  favor  of  the 
cow.  Subtract  labor  and  still  there  is  a  large  margin  in  favor  of  the  cow.  There  is 
still  laiger  profit  in  converting  the  milk  into  cheese  and  butter.  Tliis  depends  much, 
however,  on  the  skiU  employed  in  manufacturing  the  two  articles.  There  is  a  ^ater 
difference  in  the  price  of  common  butter  and  the  best  than  in  the  varieties  of  cheese; 
Ibr,  while  first-class  butter  in  the  larger  markets  sells  at  45  cents  and  the  fancy  wtiole 
even  veiy  much  higher,  the  largest  mass  of  butter  manufactured  sells  at  an  average  of 
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ftO  cents  per  pound.    Showing  that  a  better  clans  of  batter  in  larger  snpply  would  com- 
mand an  intermediate  higher  price. 

At  one  tiine  there  was  a  prejudice  in  Eastern  markets  against  Western 
butter  and  cheese  that  is  rapidly  disappearing,  and  usually  the  creamery 
and  factory  brands  of  Wisconsin,  Midhigan,  Blinois,  and  Iowa  command 
quick  sales  at  remunerative  prices.  It  is  sufficient,  therefore,  to  say,  in 
closing  this  branch  of'  the  subject,  that  the  breeding  interest  must  take 
strong  and  serious  cognizance  of  the  needs  of  the  growing  dairy  industry 
ff  it  would  keep  pace  with  the  march  of  events. 

THE  BEEF  EXPOBT  TBADE. 

The  export  trade  of  this  country  in  meats  has  already  been  alluded 
to.  Its  development  and  steady  increase  have  been  remarkable,  and 
were  perhaps  wholly  uidooked  for  less  than  three  years  ago.  England 
has  for  some  years  imported  large  numbers  of  cattle  and  great  quantitieii 
of  carcass-beef  fix)m  the  Continent  to  supply  her  deficit;  but  that  these 
could  be  transported  across  the  Atlantic  witiiout  injury  or  deterioration 
was  hardly  to  be  hoped.  Nevertheless,  the  ingentd^  of  some  of  our 
enterprising  dealers  has  made  it  both  possible  and  profitable  to  them- 
selves as  well  as,  by  the  quality  of  their  exportations,  satisfia^ctory  to 
English  buyers.  The  first  shipment  of  American  beef  was  made  to 
England  by  Mr.  Timothy  O.  Eastmau,  of  New  York,  in  October,  1876. 
The  history  of  the  enterprise,  and  the  methods  adopted  to  insure  success 
by  Mr.  E.  and  others  who  entered  into  the  business  after  his  first  ven- 
tures.  are  given  in  the  Annual  Report  of  the  Department  of  Agriculture 
for  1876,  and  need  not  now  be  more  particularly  r^erred  to. 

English  authority  makes  tiie  statement  that  most  of  the  live-stock 
fix>m  America  is  superior  in  quality  and  condition  to  that  imported  from 
Holland  and  other  parts  of  the  Continent,  and  tiiat  there  is  a  juiciness 
and  flavor  about  the  beef  and  an  equal  distribution  of  fat  and  lean  that 
are  not  whoUy  attainable  except  tiiirough  the  American  system  of  fall 
grazing.  The  British  &<rmer  is  compeUed  to  resort  for  Mtening,  in  a 
great  measure,  to  cultivated  roots  and  prepared  food,  and  largely  to  oil- 
cake. In  ttiis  country  "  grass  is  king,''  and  American  cattle  are  " forced'' 
only  when  com  and  fodder  are  fed  preparatory  to  marketing.  It  hardly 
seems  probable  that  any  other  country  can  successfully  compete  with  the 
cheap  and  luxuriant  pasturage  of  the  United  States  in  a  degree  sufficient 
to  interfere  with  the  now-established  meat-trade.  An  attempt  has  been 
made  to  create  a  business  in  canned  beef  to  supply  British  markets,  but 
thez^  is  a  lack  of  ^'toothsomeness"  about  beef  in  this  form  that  does  not 
satisfy  the  beef  instincts  of  the  English  public,  even  among  the  poorer 
classes.  The  idea  has  been  entertained  of  importing  beef  from  the  great 
ranges  of  Australia,  and  large  sums  have  been  expended  in  the  experi- 
ment; but  the  great  ocean  distance  to  be  traversed  and  the  warm  lati- 
tudes intervening  seem  to  preclude  the  hope  of  success,  for  in  order  to 
get  the  beef  to  England  it  must  be  thoroughly  frozen.  Even  arriving 
fresh  the  excellent  quq[lity  of  the  meat  is  not  long  enough  retained  after 
the  thawing  process  to  make  it  a  paying  investment  at  the  butcher's 
stalL  On  the  other  hand,  by  the  American  refrigerative  process,  the 
meat  is  not  frozen,  but,  on  account  of  exposure  to  fresh  currents  of  air 
through  the  compartments  in  which  it  is  placed  and  remaining  in  a  fixed 
position  for  from  thirteen  to  fifteen  days,  the  quality  is  improved,  and 
its  seasoning  by  hanging  makes  it  even  better,  it  is  alleged,  than  the  fresh 
products  on  sale  in  the  English  market. 

It  is  interesting  to  consult  the  statistics  of  this  newly-developed  tituie. 
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In  the  fiscal  year  of  1876,  ended  June  30.  there  were  exported  from  tlifi 
United  States  live  cattle  worth  $1,110,703;  salt  beef,  $3,186,304;  sheep, 
$171,101 ;  fresh  beef  (from  October*  1875,  date  of  first  shipment),  $349,100. 
In  1877  the  export  of  live-stock  (cattle)  to  Great  Britain  was  $546^829: 
salt  beef^  $1,200,000;  sheep,  $22,578;  &esh  mutton,  $36,480 :  fresh  beef; 
$4,522,523.  In  one  year,  therefore,  and  that  the  seccmd  or  the  experi- 
ment, Great  Britain  alone  purchased  of  us  $4,589,003  worth  of  fresh 
meats.  A  eompanson  of  our  total  meat  exports  of  all  kmds  for  three 
years,  as  appears  from  the  annual  reports  or  the  United  States  Bureau 
of  Statistics,  is  as  foUows:  Total  in  1875,  $39,217,170;  1876,  $49,592,834; 
1877,  $67,558,759,  an  increase  in  two  years  of  $28,071,582.  This  trade  it 
is  believed  will  be  followed  in  time  by  increased  exi)orts  of  mutton,  and 
to  some  extent,  perhaps,  of  fr'esh  porL 

The  people  of  Europe  are  not  great  consumers  of  pork,  of  which  we 
are  by  fbr  the  largest  producers  on  the  face  of  the  earth.  And  as  long 
as  every  man  in  this  country  thinks  he  can  affiMrd  to  raise  a  pig  cheaper 
tiian  he  can  a  steer  or  a  sheep,  the  pig  is  destined  to  be  ponular,  and  we. 
ourselves,  the  largest  consumers  as  well  as  producers.  Mutton  has  noi 
been  as  popular  an  article  of  food  in  this  country,  in  comimrison  with  pori^ 
and  beef,  as  in  Europe,  whatever  it  may  prove  to  be  in  the  fhtnre;  Mrf 
thonsaaos  of  sheep^t  wUl  be  remembered,  were,  in  the  subsidence  erf  the 
wool  fever  in  the  West,  slaughtered  for  tiieir  pelts  only.  If  a  market  is 
afforded  for  our  mutton  there  can  be  no  backwardness  in  the  supply  of 
as  exceUent  a  quality  as  can  be  produced  in  any  of  the  sheep-ineiU^  of 
the  world.  It  has  b^n  wisely  suggested  that  England  will  not  look  to 
America  for  beef  for  her  labormg  classes,  who  must  perforce  live  oheajAy. 
but  will  dem^md  beef  of  a  superior  quality  for  the  large  dass  in  that 
country  who  are  able  to  pay  for  it.  Poor  beef  could  find  no  market  in 
that  land  of  beef-eaters.  Nor  is  it  plain  that  it  would  pay  American 
dealers  to  ship  a  poor  animal  or  a  poor  carcass.  If  there  is  a  diffur^ice 
of  from  one-fourth  to  one-half  as  between  common  and  well-bred  cattle 
in  our  home  markets,  which  difference  in  most  cases  settles  the  (question 
of  either  profit  or  actual  loss  for  raising  the  animal,  then  certamly  the 
superadded  expense  of  shipment  across  the  ^ocean  would  not  fovor  the 
experiment  of  raising  poor  cattle  for  a  foreign  market.  In  establishing  the 
export  trade  it  has  been  asserted  that  the  enterprising  gentlemen  who 
have  been  its  promoters  have  exercised  sound  discretion  in  shipping 
carcasses  of  excellent  quality.  It  is  this  £a<3t,  indeed,  that  makes  the 
trade  possible  and  gives  to  American  beef  a  reputation  of  equality  with 
the  home  product,  or  even  superiority  to  a  large  class  of  it,  opennig  for 
our  product  a  large  and  constantly  increasing  market.  It  is  quite  cer- 
tain that  the  wild  henls  of  Texas  cannot  supply  the  demand  for  this 
export  trade.  If  it  should  grow  to  much  largerproportion  it  is  evident  that 
the  grazing  regions  of  the  West  must  meet  it  But  as  a  condition  precedent ' 
the  standard  of  the  common  stock  must  be  raised,  and  systems  of  fiBed- 
ing  be  adapted  to  secure  the  best  quality  of  cattle  at  the  least  outlay. 
An  additional  incentive  to  the  improvement  of  our  herds  exists  in  the  £aot 
that  our  own  people,  as  they  become  more  accustomed  to  what  is  excel- 
lent and  desirable  as  a  beef  product,  wiU  be  larger  consumers  of  it,  to  the 
ultimate  exclusion  of  that  which  is  infmor. 

OONOLXTSION. 

latere  is  growing  activity  in  the  Kve-stbok  interest  at  the  West  In 
Iowa,  81  counties  report  to  the  secretary  of  the  State  Agricultural 
Society  thei  possession  of  herds,  large  and  small,  of  improved  breeds, 
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moeUy  Shorthonis;  and  West  liberty  is  beeomine  noted  for  its  breed- 
ing-fiunus  and  tiye-stock  sales.  Withm  a  radius  of  a  few  miles  tirom  that 
place  tbere  are  more  than  600  head  of  thoroa|ifh-bred  Shorthorns,  hM 
at  an  average  of  $300.  In  Illinois  it  is  stated  hy  Hon.  W.  O.  Flagg,  in 
the  Eepoit  of  the  State  Agrienltnral  Society  for  1876.  that  the  number 
5f  thorough-bred  cattle  is  very  large,  nine-tenths  of  tnem  being  Short- 
horns and  the  remainder  Jerseys,  Devons,  Herefords.  and  Ayrshires, 
and^nat  a  considerable  proportion  of  the  common  cattle  of  the  conntry 
in  many  parts  of  the  State  have  now  an  infasion  of  the  blood  of  the  vari^ 
cos  thoroQgh-breds.  The  stoek  intereet  of  the  West  has,  in  the  National 
live  Stock  Journal,  published  in  Chicago,  a  very  efficient  and  consden- 
tions  exponent  and  advocate.  In  the  work  of  disseminating  reliable  and 
well-considered  information  on  its  specialty,  it  is  ably  seconded  by  jour- 
nals of  character  in  several  of  the  Western  States.  The  impulse  given 
b^  these  joomals  and  the  agricultural  press  generally,  in  connection 
with  the  varioQs  State  breeders?  associations,  composed  usually  of  sub- 
stantial formers,  is  apparent  in  the  annu^y  increasing  attention  given 
to  the  introduction  of  the  betW  class  of  animals  upon  the  form.  The 
eohuans  of  the  journals  mentioned  are  constantly  presenting  well-sub- 
stantiated ^camples  in  procrf  of  the  assertion  that  it  does  not  pay  to  raise 
a  oomuMMi  animal  on  the  form.  To  some  of  these  we  have  taken  the 
hbertj  to  refer,  in  confirmation  of  views  e:q;)ressed  in  this  article.  So 
fhonmghly  imi^reosed  was  the  Iowa  State  Breeders^  As«)ciation  as  to 
theimpc^'Unceof  dipectingmore  general  attention  to  the  subject  of  good 
bfesding  by  iH:eeentati(m  of  foets  and  arguments,  that,  at  its  last  meet- 
ing, it  was  resolved  to  hold  a  local  ccmvention  in  each  Gongressi(Mial  dis- 
tswt  in  the  State  at  least  once  a  year.  And  this  resolution  has  already 
been  put  in  practical  (^[)eration,  the  convention  for  the  second  distict 
havii^r  been  held  at  Monticello  very  recently. 

Mr.  Fliny  NichoJs,  of  West  liberty,  a  breeder  well  known  in  the  West, 
made  a  statement  in  April,  1S77,  of  what  results  might  be  attained  by 

rl  handling  of  common,  grade,  and  thorongh-bred  cattle^jrespectivdy. 
N.'s  prices  are  those  of  the  Chicago  market  in  1877.  The  "results" 
are  as  f<^aws :  Common  cattle,  3^  years,  average  1,400  pounds,  ^  4^  cents 
per  lb.,  $63;  grades,  ^-blood  cattle,  3  years,  average  1,600  pounds,  ^ 
5J  eents.  $84;  thorough-bred  cattle,  3  years,  average  1,800  pounds,  ^  Q 
cents,  $108.  Hence,  with  the  same  handling,  the  difference  in  price  of 
grades  over  common  cattle  would  be  $21,  and  of  thorough-bred  over  com- 
mon cattle,  $45.  But  by  the  common  method  of  bad  handling  he  esti- 
mates that  we  only  get  an  average  of  $40  per  head  for  our  cattle,  turned 
at  three  to  five  years.  According  to  the  biennial  census  of  Iowa  in  1875, 
there  were  2.075,243  head  of  cattle  in  the  State.  Supposing  that  one*fifth, 
or  say  400.000,  were  "turned"  or  sold  each  year,  Mr.  Nichols  shows 
what  would  be  gained  by  the  State  through  the  substitution  of  grades 
and  thorough-bred,  and  tihe  proper  handling  of  them,  over  common  cattle 
badly  handled: 

400^000  common  cattle,  common  handling,  at  $40 $16, 000, 000 

400,000  common  cattle,  good  handling,  at  $63 25,200,000 

400,000  grades,  f  bloods,  good  hwdling,  at  $84    33,600,000 

400,090  thwough-breds,  good  handling,  at  $108 43, 200, 000 

Pro^  of  good  over  bad  handling,  common  cattle 8,800,000 

Profit  of  grades  over  eommcm  cattle,  good  handling 8, 400, 000 

Profit  of  thoTOugh-breds  over  common  cattle,  good  handling  18, 000, 000 
Ptt^t  of  thorough-breds,  with  good  handling,  over  ccmimon 

Qiditte,  as  commonly  handled 27,200,000 
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"  Granting,'^  says  Mr.  Nichols,  "  that,  as  now  handled,  common  cattl6 
pay  expenses,  the  difference  as  shown  above  would  be  mostly  net  profit; 
making  a  net  annual  profit  of  over  $20,000,000  to  the  farmers,  and  conse- 
quently to  the  State  of  Iowa,  a  profit  sufficient  to  soon  wipe  out  the 
mortgages  on  our  real  estate,  and  make  us  independent  and  prosx>eroa8 
beyond  calculation.'' 

This  article  may  be  concluded  by  reference  to  a  very  convincing  prac- 
tical argument  as  to  the  difiference  between  grades  and  natives  as  pre- 
sented by  the  Broaddus  steers.  We  condense  from  the  facts  as  editori- 
ally stated  in  the  National  Live-Sto(^  Journal  of  March,  1875. 

At  one  of  his  sales,  Mr.  Eeub^L  Broaddus,  a  large  breeder,  of  Varna, 
DL,  sold  112  giaded  steers,  12  of  which  averaged  2,063  pounds,  and  the 
others  1,720  pounds.  The  price  received  was  6  cents,  or  1  to  1}  cents 
more  tiian  the  price  of  best  natives.  They  aggregated  196,396  pounds, 
and  all  being  3  years  old,  he  received  $3,607  for  each  year  they  were 
kept  As  natives  would  have  been  kept  four  years,  or  one  year  longer, 
to  have  been  made  fully  ripe,  he  saved  one  year's  keep,  or  $3,507.  and 
they  sold  for  $2,946  more  than  the  same  numb^  of  pounds  of  cnoice 
natives  would  have  brought  him,  the  two  items  amounting  to  $6,543. 
The  natives  kept  until  four  years  and  forced  would  still  have  weighed 
fully  100  poun(&  less  than  these  grades,  which,  at  '5J  cents,  would  have 
made  an  additional  difference  of  $5.50  per  steer,  and.  on  the  112  head« 
therefore,  $616.  Adding  this  to  the  $6,453,  we  have  $7,069,  or  in  round 
numbers  $7,000,  as  the  ^fference  in  Mr.  Broaddus^  favor  on  the  112  grade 
steers  over  what  he  would  have  made  had  they  been  choice  natives,  or 
over  $6L50  on  each  steer;  almost  as  much  as  the  native  steer  will  sell 
for.  TMs  sale  was  made  on  the  place,  and  tiie  purchaser,  Mr.  Holder- 
man,  took  the  steers  to  Chicago  and  sold  them  in  open  market  at  6| 
cents  per  pound^  and  on  the  same  day,  and  under  precisely  the  same  in- 
fluence, the  choicest  natives  were  only  worth  5J  cents  per  pound,  and 
native  steers  of  average  excellence  but  4^  cents.  Mr.  Broaddus  shorti'y 
after  made  a  second  sale  of  70  steers  at  the  same  price,  or  182  graded 
steers  within  60  days  at  6  cents  per  pound,  realizing  $19,058.  Along 
with  these  he  raised  one  native  steer,  of  which  he  sp^iks  as  follows : 

To  assist  you  in  comparing  the  relative  merits  of  grades  and  natives,  I  wiU  give  yon 
my  experience  in  feeding  a  native  steer  along  with  grades.  •  «  «  i  had  one  native 
steer.  I  thought  When  he  was  two  years  old  that  he  was  quite' good  for  a  native.  I 
fed  him  just  as  I  did  my  grades,  and  when  I  delivered  my  stock  to  Mr.  Holderman 
this  native  was  over  four  years  old,  that  is,  one  year  older  than  the  grades,  and  he 
weighed  1,640  pounds.    I  certainly  aid  my  hest  with  him. 

Mr.  Holderman  stated  tiiat  he  could  weU  afford  to  pay  about  1^  cents 
per  pound  more  for  grades  than  for  choice  natives.  On  these  facts  the 
National  Journal  bases  the  following  forcible  comparison : 

Now,  let  us  suppose  that  one  of  Mr.  Broaddus'  neighbors  raises  natives,  and  gets  tlu> 
extra  ones  that  he  can  bring  up  to  1,640  pounds,  and  turns  off  182  of  them.  If  market 
prices  remained  where  they  are.  this  neighbor,  in  twelve  years,  wiU  have  turned  off 
three  lots  of  steers  which  will  nave  brought  him  in  the  aggregate  $40,294.80,  or  for 
each  of  the  twelve  years  $3,357.90.  Mr.  Broaddus  in  the  mean  time  raising  grades 
which  at  three  years  average  1,732  pounds,  and  sell  for  6  cents  per  jwund,  will  have 
turned  off  four  lots  in  twelve  years,  bringing  him  $75,625.26,  or  $6,304.38  per  year  for 
each  of  the  twelve  years.  In  other  words,  Mr.  Broaddus,  by  keeping  grades  and  only 
the  same  number  of  head  at  a  time,  would  only  lack  $411.42  per  year  of  having  an  in- 
come double  that  of  his  neighbor  keeping  natives.  And  the  figures  are  still  ftirther 
instructive ;  for  Mr.  Broaddus*  neighbor  in  the  twelve  years  wul  have  turned  off  546 
head  of  steers,  and  made  $35,358  less  money  than  Mr.  Broaddus.  It  is  plain,  there- 
fore, that  it  would  require  nearly  $65  per  head  on  his  546  steers  to  bring  his  income 
up  to  that  of  Mr.  Broaddus  who  keeps  grades. 

Such  ia  the  difference  which  earlier  maturity,  greater  weight  in  one  year's  less  time^ 
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and  the  increased  price  consequent  upon  the  superior  quality,  makes  in  the  profits  of 
raising  grades  over  natives.  With  all  this  dinerence  restating  irom  the  use  of  a 
thorough-bred  boll,  it  seems  strange  that  there  should  be  any  fanner  too  i>oor  to  buy 
a  thorough-bred  biuL    The  majority  of  them  are  in  fact  too  poor  to  be  wijLhout  one. 


THE  CHINESE  TEA-PLANT. 

As  the  practicability  of  the  cultivation  and  manufacture  of  tea  from 
tiie  Chinese  tea-plant  in  certain  portions  of  the  United  States  has  been 
demonstrated  by  successful  experiment,  it  becomes  an  object  of  interest 
to  know  its  history,  to  learn  the  manner  of  its  cultivation  and  the  method 
of  its  prei>aration. 

Tea  has  been  used  in  China  for  a  i)eriod  of  more  than  a  thousand  years^ 
yet  the  time  of  its  discovery  by  the  Chinese  themselves  is  a  matter  of 
vague  tradition  only.  An  early  writer  claims  that  tea  was  known  to  the 
Greeks  and  Eomans  in  the  Urst  century,  but  there  is  nothing  in  contem 
I)oraneous  liistoiy  to  substantiate  this  claim.  History  is  destitute,  in 
fewt,  of  any  correct  information  of  its  use  prior  to  the  era  of  its  introduc- 
tion to  the  civilized  world. 

The  Dutch  East  India  Company  first  introduced  it  into  Holland  in  the 
seventeenth  century.  In  1661  this  company  sent  to  the  King  of  Eng- 
land two  i)ounds  and  two  ounces  of  tea  as  a  rare  and  valuable  ofifering, 
which  was  the  first  that  was  known  of  it  in  England.  Six  years  later 
this  company  entered  upon  its  trafi&c,  and  in  a  short  time  increased  it  to 
an  industry  of  great  magnitude,  reaping  from  it  rich  profits,  and  con- 
tributing through  its  importation  large  annual  revenues  to  the  govern; 
ment. 

This  enormous  trade  from  the  East  Indies,  inaugurated  by  the  Dutch 
company,  incited  competition,  which  resulted  in  the  formation  of  the 
British  East  India  Company. 

More  than  two  centuries  after  the  general  adoption  of  tea,  this  pro- 
duct, destined  to  become  essential  to  the  people  of  every  nation,  and  to 
constitute  an  important  commodity  in  the  commerce  of  the  world,  re- 
mained hidden  from  our  knowledge,  and  its  culture  and  manu&icture 
limited  to  the  regions  in  which  it  is  supposed  to  be  indigenous. 

In  1810  the  first  seeds  of  this  plant  were  introduced  into  Brazil,  at  Eio 
de  Janeiro,  and  their  cultivation  undertaken  at  the  botanic  gardens  of 
tiiat  capital.  The  better  to  secure  the  success  of  its  cultivation  in  that 
country,  and  with  a  view  also  of  supplying  the  European  markets,  several 
hundred  Chinese  immigrants  were  procured  by  the  government,  who 
were  familiar  with  the  whole  process  of  training  the  plant  and  preparing 
tlie  tea.  This  was^  perhaps,  tiie  first  colony  of  Celestials  that  ever  set- 
tiled  in  the  New  World.  They  did  not  prosi)er,  however.  They  soon  be- 
came discontented  with  theirexpatriation,  and  after  a  littie  while  entirely 
disappeared.  The  government  failed  in  its  experiment,  but  the  planters 
of  the  country  took  up  the  subject  and  x^rosecuted  it  to  some  extent  suc- 
cessfully for  domestic  uses.  Bich  in  so  many  other  products,  the  country 
did  not  engage  in  its  cultivation  as  an  article  of  export 

In  the  island  of  Bourbon,  in  the  lindian  Ocean,  there  is  used  a  tea 
caUed  JVxAam,  or  Orchid  tea,  whence  it  was  introduced  in  France.  It  is 
difierent  in  taste  from  the  Chinese  tea,  and  is  highly  esteemed,  having  a 
delicate  aroma  and  tonic  and  digestive  qualities.  It  is  sometimes  used 
in  making  an  agreeable  perfumery.    This  tea  is  also  cultivated  in  the 
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ifilandfi  of  St  Helena  and  Madeira;  in  the  latter  at  an  elevation,  often, 
of  three  tlioosand  feet  above  the  sea. 

They  have  a  native  tea  in  Arabia,  prepared  from  the  leaves  of  the  Oa;Oia 
edulis  (^Celaatracece),  similar  in  taste  and  effects  to  the  Chinese  tea.  It  ia 
a  considerable  article  of  commerce  among  the  Arabs,  and  of  general  nse 
with  them  as  a  commoai  beverage.  They  use  it  also  in  chewing  the  leaves 
when  in  a  green  state  to  cause  hilarity  of  spirits  and  to  prevent  sleep. 

The  inhabitants  of  the  Malayan  Islands  have  a  beverage  made  from 
the  leaves  of  a  plant  similar  to  the  Arabian  variety,  and  which  grows 
upon  high  elevations  and  attains  a  great  age. 

In  South  Africa  there  is  a  tea  called  by  the  natives  **  bush  tea,''  made 
from  the  leaves  of  a  small  bush  of  abundant  growth,  Cyclopia  genistoides. 
It  is  of  a  medicinal  character,  and  has  tlie  liavor  and  taste  to  a  slight 
degree  of  the  Chinese  tea. 

The  United  States  Naval  Exploring  Expedition  in  1857,  while  explor^ 
ing  the  sources  of  the  Bio  de  la  Plata,  found  the  inhabitants  of  Paraguay 
addicted  to  the  use  of  a  beverage  which  they  called  mat6,  or  Paraguay 
tea.  The  shrub  fr*om  which  it  was  made  was  believed  to  be  indigenous, 
and  the  leaves  when  fresh  resembled  in  taste  the  inferior  Chinese  teas. 
The  inhabitants  attributed  to  it  almost  fabulous  virtues.  The  leaves  of 
the  plant  were  used  by  inftision  simply,  all  classes  of  persons  drinidnff 
it  at  their  meals.  Its  effects  were  similar  to  opium,  exciting  the  torpia 
and  languid,  calming  the  restless,  and  inducing  sleep.  It  was  said  to  be 
in  great  favor  as  a  beverage  jnot  only  in  Pj^raguay  and  Uruguay,  but  in 
Peru,  Chili,  and  Ecuador.  The  seeds  of  this  shrub  were  brought  home 
by  the  expedition,  but  notiiing  is  known  of  their  propagation.  Several 
plants  of  the  mate  tea  procured  more  recently  from  Paraguay,  known  as 
Ilex  oassinej  Yaupon^  are  now  growing  in  the  conservatory  of  the  Depart- 
ment of  Agriculture.  It  belongs  to  the  well-known  Hotly  family,  which 
grows  in  a  wild  state  in  some  of  the  Middle  and  Southern  States,  and 
from  which  tradition  says  the  Indians  of  Carolina  were  wont  to  make  a 
black  tea  for  use  on  occasions  of  peculiar  ceremony. 

As  far  as  known,  tea-culture,  otiier  than  for  ornamental  purposes,  was 
first  attempted  in  the  United  States  by  the  late  Dr.  Junius  Smith,  at 
Greenville,  S.  C.  This  gentleman  is  said  to  have  received  the  seed  and 
probably  some  of  the  plants  from  a  daughter  residing  with  her  husbsmd, 
an  EugUsh  naval  officer,  in  the  East  Indies.  Unfortunately  Dr.  Smith's 
ex]>eriment,  which,  as  far  as  proseffcuted,  gave  excellent  results,  was  ter- 
minated in  a  short  time  by  his  death.  This,  and  a  few  other  limited  ex- 
periments in  Georgia  and  in  North  and  South  Carolina,  are  aU  that  go  to 
make  up  the  history  of  tea-culture  in  the  United  States.  Its  history  for 
this  country  is,  therefore,  a  history  yet  to  be  made.  That  it  will  be  a 
history  replete  with  important  results,  the  conditions  of  soil  and  climate, 
no  less  than  the  character  and  requirements  of  our  people,  leave  no  room 
for  doubt. 

The  immense  diflference  of  the  conditions  of  soil,  temperature,  and  ceo- 
gi*jil)hical  position  under  which  the  tea-plant  flourished,  proves  that  it  is 
an  exticmely  hardy  plant,  and  capable  of  adapting  itself  to  great  variety 
f)f  climate  and  circumstances. 

In  Japan  tea  is  successftdly  cultivated  as  far  north  as  43<5,  where  in 
w'iiUer-timc  the  ground  is  frozen  six  inches  deep  for  weeks. 

In  Java,  where  extensive  tea-gardens  are  established,  it  succeeds  under 
rntircly  opposite  conditions  of  temperature. 

In  China  it  grows  as  weU  in  the  most  southern  sections,  under  a  trop- 
ical sun.  where  the  thermometer  remains  for  long  periods  at  lOO^  p.,  as  in 
higher  Latitudes,  when  snow  and  ice  often  cover  its  tender  leaves. 
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The  Chines  tea-plant — Tkea  vtridisj  Idim. ;  Oemelia  then/era^  Griff. 
(OhineBe)  Chah  ;  A&samese^  Phalap) — ^is  described  by  botanists  as  a  poly  • 
aadroos  plant,  of  the  natnrsJ  order  Temstromiacece,  The  flowers,  Which 
open  early  in  the  sprLng  (appearing  upon  the  plant  about  a  month),  are 
smaller  in  size  and  mudi  less  elegant  than  those  which  render  some  spe- 
cies of  the  CameUa  so  attractive.  They  are  slightly  odorous,  and  of  a 
pore  white  color ;  they  proceed  fix)m  the  axils  of  the  branches,  and  stand 
on  Aort  foot-staU^,  at  the  most  two  or  tiiree  togeth^,  but  usually  soli- 
tary. There  are  Ave  or  six  imbricate  sepals  or  leaves  supporting  tiie 
bloss(mi,  which  fall  off  after  the  flower  has  expanded,  and  leave  fixmi  six 
to  nine  x>etals  surrounding  a  great  number  of  yellow  stamens  that  are 
joined  togeUier  in  sucha  manner  at  thdr  baaes  as  to  form  a  sort  of  floral 
coionaL  The  seeds  are  inclosed  in  a  smooth,  hard  capsule,  of  a  flattish 
triangular  shape,  which  is  interiorly  divided  into  two,  three,  and  even 
five  (^Us,  each  containing  a  firm,  white,  and  somewhat  oily  nut,  from  the 
size  of  a  pea  to  that  of  a  hazel-nut,  of  a  nauseous  and  bitter  taste.  They 
rq^en  in  some  localities  as  early  aa  October ;  in  otiiers  not  until  January. 
The  stem  is  generally  busby,  with  numerous  branches  bearing  a  very 
dense  foliage,  and  in  its  general  i^pearance  not  unlike  the  myrtle,  though 
not  so  symmetrical  as  that  plant.  The  wood  is  li^ht-colored,  close- 
grained,  of  great  comparative  density,  and  when  fre^y  cut  or  peeled 
gives  on  a  strong  smell  resembling  that  of  the  black-currant  bush.  The 
leaves  are  alternate,  on  shorty  thidk,  channeled  foot-stalks ;  coriaceous  or 
leathery^  but  smooth  and  shming ;  of  a  dark-green  color,  and  a  longish 
eUiptio  rorm,  with  a  blunt  or  notched  point,  and  serrated  except  at  the 
base.  It  is  needless  to  mention  that  these  leaves  are  the  valuable  part 
of  the  plant 

The  most  extensive  tea-culture^  next  to  that  of  China  and  Japan,  m 
found  Id  East  Bengal,  in  the  provinces  of  Assam  and  Oachar.  The  tea- 
growing  districts  of  these  provinces  lie  between  the  26th  and  32d  degrees 
of  north  latitude,  and  the  75th  and  95th  degrees  of  east  longitude,  which 
districts  embrace  a  soil  varied  in  surface,  elevation,  and  composition,  and 
a  climate  tropical,  semi-tropical,  and  temperate.  Here  mudi  care  is  ex- 
erdsed  in  the  selection  of  seed.  That  from  Assam  is  the  most  highly 
esteemed.  Sometimes  the  seed  are  sown  where  the  plant  is  desired  to 
grow,  three  or  four  seed  being  dropped  together  and  covered  with  two 
or  three  inches  of  earth.  The  plan  usuallv  followed,  however,  is  to  select 
a  rich  spot  as  a  nursery,  and  to  plant  the  seed  there,  one  in  a  place. 
This  allows  a  good  ball  of  earth  to  be  taken  up  with  the  plant  at  trans- 
planting time.    The  seed  are  planted  in  December. 

The  tea  plantations  or  gardens  are  always  situated  on  the  lower  and 
most  fertile  sides  of  the  hills,  and  rarely  on  the  low  lands.  The  plant 
thrives  best  when  it  eigoys  a  southern  exposure  to  the  sun,  though  it 
endures,  as  has  been  mention^,  considerable  variations  of  dryness  and 
moisture,  and  of  heat  and  cold.  A  rich  sandy  loam  in  the  \icinity  of 
small  streams  of  water  is  regarded  as  best  for  its  growth.  In  any  case 
care  is  had  that  the  land  selected  is  not  liable  to  overflow,  and  preference 
giv^i  to  that  which  is  either  naturally  or  artiflcially  drain^.  Many 
prefer  to  plant  in  beds  25  to  30  feet  wide,  with  good  drain-furrows  on 
either  side.  Before  planting,  the  land  is  deeply  plowed  and  thoroughly 
pulverized  by  repeated  harrowing. 

In  April  and  May,  when  the  plants  are  about  twelve  inches  high,  the 
land  to  be  planted  is  checked  off  3^  or  4  feet  by  4  feet.  The  plants  are 
now  careMly  drawn  ftt)m  the  nursery,  with  a  ball  of  earth  attached  so 
as  not  to  expose  the  roots  to  the  sun,  taken  to  the  garden  in  biaskets,  and 
planted  in  the  ^^dieck'';  usingfor  the  purpose  an  ordinary  garden-trowel, 
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finch  as  is  generally  employed  in  this  conntry  in  setting  ont  tomato  or 
otiier  plants.  Pains  is  taken  to  keep  the  nnrsery  entirely  free  from  weeds, 
and  all  vacancies,  froln  whatever  canse,  are  quickly  supplied.  In  the 
early  stages  of  the  growth  of  the  plant,  shading  is  undoubtedly  advanta- 
geous, as  the  roots  are  sensitive  to  the  heat  of  the  sun.  This  is  done  by 
sticking  about  them  pine  branches  and  ferns.  After  the  first  year  they 
supply  their  own  shade.  During  the  first  two  years  little  or  ho  cultiva- 
tion biayond  that  necessary  to  keep  down  the  weeds  Is  given.  When  the 
plants  are  two  years  old  they  are  pruned  down  to  about  18  inches  5  Jan- 
uary is  regarded  as  the  best  time  for  this.  The  plants  commence  in 
February  to  throw  out  young  shoots,  and  are  allowed  to  grow  up  into 
good  vigorous  bushes  before  any  picking  is  attempted.  About  Augost 
sufficient  leaves  are  picked  to  form  ttie  bush,  and  this  is  continued  fiom 
time  to  time  tiU  the  end  of  November,  when  it  is  a  well-formed  p}ant 
fix)m  4  to  5  feet  high.  In  December  it  receives  its  second  pruning,  which 
requires  more  care  and  watchfulness  on  the  part  of  the  planter  than  at  any 
other  time ;  for,  so  to  speak,  this  pruning  forms  the  body  of  the  bush  tiiat 
is  to  provide  wood  and  leai  for  future  seasons.  Such  is  the  compara- 
tively single  and  easy  mode  of  propagatmg  and  cultivating  the  tea-plant 
in  the  Briti^  colonies  in  India. 

Li  Japan  the  plan  pursued  does  not  materially  differ,  as  will  be  seen 
from  the  following  translation  (made  by  a  member  of  the  legation,  from 
a  Japanese  work  on  the  cultivation  and  preparation  of  tea),  which,  through 
the  courtesy  of  the  Japanese  miioister,  tiie  department  has  been  permitted 
to  use: 

The  beefc  season  for  sowing  the  tea-seed  is  some  time  in  November  and  December,  and 
also  in  the  early  part  of  sprl^ig,  when  the  mercury  stands  at  abont  fifty  degrees,  but 
the  earlier  it  is  sown  the  better.  The  first  appearance  of  the  new  bnds  wiU  oe  in  the 
next  Mavy  and  they  grow  gradnaUy  onward.  If  the  seed  is  sown  daring  the  winter 
months,  it  is  necessary  to  protect  it  by  some  means  from  snow  and  frost ;  that  sown 
during  the  winter  months  takes  root  before  sprouting,  and  consequently  its  growth  is 
more  rapid  and  prosperous.  On  the  contrary,  if  the  seed  is  planted  in  the  latter  part 
of  spring,  it  cannot  take  much  root^  notwithstanding  the  fertile  soil  and  warmer  air  of 
the  season.  There  are  two  ways  for  planting  the  seed,  namely,  circle  planting  and 
straight-line  planting. 

Direction  for  the  former :  Draw  straight  lines  lengthwise  upon  the  ground  intended 
for  plantation,  two  feet  apart ;  and  also  draw  lines  perpendicular  to  and  cutting  the 
first^nentioned  lines ;  at  uie  intersection,  dig  holes  about  fourteen  inches  in  diameter 
and  two  feet  deep^  and  after  removing  the  stones,  pebbles,  bricks,  &c.,  from  the  soil, 
replace  the  latter  in  the  holes.  Then  deposit  manure  upon  each  of  these  holes  suffi- 
cient to  cover  the  surface,  and  let  it  remain  for  one  or  two  davs  to  be  absorbed  and 
dried  up.  After  that,  drop  the  seeds  around  the  inner  edge  of  the  beds  and  tightly 
scatter  the  soil  over  the  beds  about  one  inch  thick.  The  seeds  for  one  bed  number 
about  one  hundred. 

Directions  for  the  latter  mode  of  planting :  Prepaid  the  ground  in  straight  continuous 
lines' about  five  feet  apart  (thus  allowing  some  cereals  to  be  sown  in  between  these 
rows,  if  desired),  and  sow  two  seeds  in  one  spot,  leaving  a  space  of  two  inches  between 
the  ^ts.  As  tne  very  young  tea-plants  cannot  beat  cold,  frosty  weather,  they  mmsli 
be  tended  with  great  care,  particularly  during  the  first  winter.  In  the  first  place,  to 
protect  .them,  put  one  peck  or  so  of  rice  or  wheat  husk  or  some  straw  around  the  roots, 
and  scatter  dirt  to  keep  it  frt)m  being  blown  o'ff  by  the  wind.  In  some  way  or  other 
they  must  be  kept  from  the  cold  wind,  frx)st,  and  snow.  Sometimes  straw,  pine  or 
cedar  boughs  are  set  around  the  bushes.  Thus  keep  them  until  the  season  of  frost  is 
over,  say  tiU  about  the  first  of  April  of  the  next  year ;  and,  when  the  proper  time 
arrives,  the  wrapping  should  be  taken  off,  remembering  that  the  same  protection  is  re- 
quired until  the  tniid  year. 

The  use  of  manure  is  not  particularly  needed  until  after  the  first  year  is  over ;  but  if 
at  aU  applied,  very  weak  manure  ehould  be  used.  In  the  second  year  a  Uttle  ridier 
fertilizing  is  required,  say  one  flour-barrel  fuU  of  water  with  half  a  gsdlon  of  manure.  In 
the  third  year  a  large  quantity  of  oil-cake  is  desirable  (residue  of  rape-seed  after  oil 
is  extracted) ;  if  this  manure  is  applied,  put  about  fifty  barrels  of  manure  to  about  one 
rood,  and  to  obtain  the  first  quahty  of  te^it  requires  twice  as  much  manure.  There 
sre  many  ways  for  fertilizing.    In  some  places  manure  is  applied  in'  the  month  of  May^ 
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Jnst  after  placldng  off  the  leavee,  when  yoa  poor  mannie-water;  and  in  tome  places 
manure  is  applied  in  mid-winter,  or  in  the  latter  part  of  January.  Thus,  in  one  way 
or  another,  there  are  three  times  lor  enriching  the  soil  in  one  year.  In  some  places 
very  weak  manure  is  occasionally  used,  sometimes  oil-cake  mixed  with  manure— seven- 
tenths  of  oil-cake  with  three-tenths  of  manure.  The  quantity  of  manure  varies  accord- 
ing to  the  quality  of  the  soiL  There  is  one  particular  way  of  applying  manure,  and  it 
is  thiB :  Take  a  rod  or  stick  and  insert  it  some  inches  deep  in  four  or  five  places  around 
each  bu^,  then  pour  manure  into  eadi  of  the  little  holes  thus  made.  K  manure  is  ap« 
plied  closely  around  the  plants,  it  not  only  does  not  reach  the  roots,  but  destroys  the 
tender  leaves. 

Great  care  in  manuring  is  necessary,  because  the  quantity  of  the  new  lessee  diifers  ac- 
cording to  the  proportion  of  manure  and  the  skillfulness  in  applying  it.  One  flour-barrel 
of  human  excrement  should  be  mixed  with  two  barrels  of  water.  Mix  fourteen  ounces 
of  oU-cake  with  twice  as  much  water  and  let  it  be  in  this  state  about  ten  days,  nntU  it 
becomes  stagnated,  and  add  to  it  the  same  quantity  of  some  other  stasnatea  water  to 
moderate  it,  and  even  when  using  this  kind  of  manure  the  bushes  wlu  overgrow  and 
the  leaves  will  wrinkle  if  the  tea-plantation  is  far  off  from  the  human  habitation. 
Sometimes  dried  fish  are  used  as  manure^  but  this  is  inferior  to  oU-cake,  and  although 
it  will  give  brilliancy  to  the  leaves,  it  will  also  ^ve  a  darker  color  and  a  bad  smeU. 

The  new  buds  will  gradually  shoot  out  about  sixty  days  after  the  seeds  are  planted — 
that  is,  when  the  mercury  reaches  to  about  seventy  degrees.  If  the  ground  is  too  dry, 
water  should  at  this  time  be  sprinkled  upon  the  plants.  Those  sprouting  out  with  a 
pair  of  buds  are  female  plants,  and  the  mate  plant  grows  singly.  Tliey  grow  about  two 
inches  by  the  next  winter;  bv  the  second,  six;  and  eight  inches  before  the  third  win- 
ter. In  the  latter  year  the  taller  stems  should  be  trimmed,  while  the  lower  ones  should 
be  left  to  grow,  in  order  to  bring  them  to  an  equxd  level;  and  in  the  fourth  year  the 
same  process  is  also  required ;  but  in  the  fifth  year  everyone  of  them  must  be  trimmed 
so  as  to  be  of  the  same  height,  to  make  the  bniBhes  dense  and  compact. 

By  fAYOT  of  the  State  Department  we  are  fnniiBhed  with  a  set  of  paint- 
ings iUnstratin^  the  growth  and  mannfiEicture  of  tea  in  Japan.  Plate  1 
shows  the  condition  of  the  leaf  and  stalk  at  the  end  of  the  first  year. 

Picking  is  not  began  in  Japan  until  the  plants  are  three  years  old.  It 
osoally  commences  in  April,  after  heavy  rains,  when  the  shrub  shoots 
forth  leaves,  vigorously  ana  abundantly,  and  continues  through  May 
and  June;  but  the  late  leaves  are  larger  and  not  considered  worth  so 
much  as  those  first  gathered.  In  Japan  only  the  first  three  leaves  of 
every  stalk  or  stem  are  picked,  while  in  India  they  take  six  leaves,  (Plate 
m,  Figs.  2  and  3.)  The  last  figure  shows  at  a  the  bud  before  it  is  devel- 
oped into  a  leaf^  and  appears  in  the  tea  like  a  ^ain  of  silver,  owing  to  the 
white  downy  or  hairy  cover.  (The  name  of  Peekoe  tea  in  China  is  de- 
rived fix)m  this  appearance,  as  Pe-koa  signifies  white  hair.)  b  and  o  make 
the  broken  Pekoe,  d  and  e  the  Pekoe-  Souchong,  third  quality,  and  / 
makes  the  Souchong  of  fourth  quality.  This  comprises  the  average  list 
of  teas  manufactured  in  India.  The  process  of  plucking  is  as  follows: 
The  woman  plucks  a,  &,  o  at  ^,  with  the  thumb  and  forefinger  of  the  right 
hand;  d,  «,  and  /  are  torn  off  at  the  places  marked  ',  ^,  and  \  leaving 
enough  of  the  Ic^  to  protect  the  small  bud  that  will  form  and  develop 
into  shoots. 

There  is  also  an  autumnal  gathering,  which,  however,  affords  weak 
tea  of  inferior  quality.  In  the  successive  gatherings  the  young  and  suc- 
culent leaves  only  are  chosen,  for  if  the  leaves  are  i>ermitted  to  attain 
their  full  growth  they  become  harsh,  fibrous,  and  brittle,  and  cannot  bo 
made  to  assume  the  twisted  form,  but  remain  flat,  coarse,  ox>en,  and 
yellow,  and  are  unfit  for  tea. 

If  a  proper  system  of  pruning  has  been  adhered  to,  the  iilauts  wiU  all 
come  in  "flush''  (a  term  denoting  the  period  of  "tipping"  or  budding) 
about  the  same  time,  rendering  the  oi)eration  of  picking  much  less 
dif&cult. 

The  procesis  of  picking  in  Japan  is  farther  described,  in  the  work  from 
which  we  have  just  quoted,  as  follows : 

The  fiist  picking  takes  place  in  the  third  year.  In  the  month  uf  April,  whe«»  the 
mercury  stands  at  about  eixty-six  degrees,  Bhoots  come  out  from  the  older  bought  wivh 
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about  fire  lezSTon.  and  three  of  these  riiotild  be  plucked  off  with  cruris  i*o  ae  not  to  touoh 
the  BtaUc  with  tne  finger-nails.  The  time  for  picking  the  leaves  differs  according  to 
the  temperature  of  the  aeaeon ;  yet  the  latter  part  of  March,  when  the  mercury  may 
stand  about  sixty-six,  and  also  about  the  lOm  of  May,  are  considered  to  be  tlie  b«0t 
seasons. 

On  their  first  appearance  the  sprouts  look  somewhat  like  the  head  of  tiie  ordinary 
writing-brush  (Japanese).  Two  or  three  leaves  will  gradually  come  out,  and  they  will 
perceptibly  grow  every  day  larger,  thicker,  and  more  tender,  and  will  have  a  very  fin# 
flavor.  This  is  the  very  time  to  pluck  them  off  and  this  is  known  as  "two  or  threa 
leaves  plucking."  When  the  picking  is  delayed  till  four  or  five  leaves  come  out  tha 
tea  loses  its  flavor,  becomes  coarser,  and  will  be  of  inferior  quality.  During  the  eaily 
pari  of  the  season  the  garden  must  be  watched  every  day  to  see  whether  the  time 
nas  come  or  not  to  pluck  the  leaves. 

The  larger  shoots  should  be  plucked  off  first,  and  the  younger  ones  must  be  lel%  to 
grow.  Aner  the  first  picking  is  over  some  shoots  will  still  come  out,  and  these  shcmLd 
be  trimmed  in  order  to  realize  a  second  crop  in  due  course  of  time.  About  thirty  dmjn 
will  elapse  before  the  second  crop  will  be  ready  for  picking— say  some  time  in  Mij, 
when  the  mercury  stands  at  about  seventy-three  degrees.  After  this  the  stems  or  stftUct 
should  be  trimmed  so  as  to  make  the  tops  of  the  bushes  leveL 

Latterly,  owing  to  the  increased  demand  and  consequent  high  prices  of  tea,  the  third 
shoot  is  also  picked ;  and  this  is  done  in  June,  when  l^e  thermometer  stimda  about 
eighty-four  degrees.  Thus  three  crom  can  be  taken  annually,  but  the  last  plucking 
materially  interferes  with  the  crop  of  the  next  year.  The  first  plucking  of  tlie  new 
leaves  should  be  done  in  the  third  year,  as  already  mentioned.  In  the  sixth  year 
about  thirteen  ounces  of  fresh  leaves  may  be  obtained  from  a  single  bush.  The  leaTea 
which  have  been  picked  off  within  ten  days  from  the  commencement  of  the  seaaon 
(the  latter  part  of  April,  when  the  mercury  stands  at  about  sixty-six)  are  known  at 
the  first  class  in  quauty,  and  those  taken  off  about  fifteen  days  afterward,  the  aeecmd 
clasA.  The  quantity  of  one  day's  yield,  for  a  female  laborer,  is  from  ten  and  a  half 
to  thirteen  pounds.  The  best  hours  for  this  labor  are  from  early  morning  until  9 
oVlock  p.  m..  and  the  leaves  which  may  have  been  picked  off  after  that  hour  should 
be  cured  on  the  following  day.  The  proper  way  fi>r  keeping  them  through  the  night 
is  to  spread  them  on  the  mats,  and  keep  them  outside,  if  the  weather  be  not  very 
damp.  This  is  done  to  keep  the  leaves  frimi  shrinking  too  rapidly.  But,  if  the  weathei 
is  damp,  they  must  be  spread  under  shelter  so  consti-ucted  as  to  admit  a  free  ciioulatioa 
of  air. 

In  aiiy  case,  the  operation  of  picking  is  one  of  great  nicety  and  impor- 
tance.  Each  leaf  is  plucked  separately  from  the  twi^.  The  hands  of  the 
gatherer  are  kept  clean  for  this  pmpose.  In  picking  care  is  taken  to 
pluck  only  about  two-thirds  of  the  leaf;  one-third  being  left  to  protect 
the  new  small  buds  from  lAJu^*  The  tea  is  gathered  while  the  leaves 
are  small,  young,  and  juicy.  The  first  collection  of  tender  leaves  makes 
the  best  variety  of  tea.  Wom^i  and  children  are  generally  employed  in 
the  operation  of  picking,  in  performing  which  a  small  basket  is  himg  at 
the  side  of  the  picker  and  a  large  one  deposited  for  general  use.  'V\'^en 
two  of  these  large  baskets  are  filled,  a  man  carries  them  to  the  drying- 
house  (Plate  n,  Fig.  4). 

The  Chinese  dislS^e  gathering  tea  on  a  rainy  day,  and  claim  even  that 
they  can  distinguish  t^  made  on  a  rainy  from  those  made  on  a  sunny 
day. 

This  account,  taken  from  various  authorities,  of  the  mode  of  propa- 
gating and  cultivating  Uie  tea-plant^  and  of  gathering  its  leaves  in 
Asiatic  countries,  and  which  mode  is  equally  adapted  to  certain  parts  of 
the  United  States,  being  deemed  quite  suflicient  for  the  requirements  of 
the  many  inteUigent  agriculturists  of  our  own  country,  who  sooner  or 
later  will  engage  in  tea-culture  id  an  organized  manner  and  as  a  pacing 
business,  we  pass  to  the  somewhat  more  difficult  process  or  processes 
of  manufacture.  These  processes  it  will  be  seen  vary  considerably  in  dif- 
ferent countries. 

In  Japan,  the  leaveS  as  they  accumulate  at  the  "drying-house  are  placed 
in  a  broad,  flat  basket  of  about  30  inches  in  diameter  by  3  inches  in 
depth,  and  dejiosited  for  about  60  seconds  in  a  qteam  bath,  covered  with 
a  wooden  lid  (Plate  III,  Fig.  5).    The  leaves  when  taken  from  the  steam 
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bath  are  then  spread  upon  mate  and  cooled  (Plate  m,  Fig.  6).  The  only 
apparent  effect  produced  upon  them  ia  a  softening  and  shrinking  of  the 
leaf  luid  a  slight  diminution  of  fineshness  in  color,  while  it  causes  the 
leaf  to  retain  its  green  color  in  the  dry  state,  thus  maldng  green  tea. 

About  five  ix)unds  of  the  steamed  leaves  are  then  carried  to  pans  or 
fiumaces,  which  are  made  of  stone,  plastered  outside,  about  3  feet  high, 
Si  feet  Icmg  by  2  feet  wide,  (Plate  m,  Fig.  7).  •  In  the  interior,  and  close 
to  the  gronnd,  is  made  a  charcoal  fire,  which  is  not  fed  througn  any  hole 
at  the  side  or  beneath,  but  is  supplied  at  the  top. .  Upon  and  inside  this 
top  is  placed  a  gridiron  (Plate  III,  Fig.  8)  as  a  supporter,  over  which  is 
placed  a  paper  tray  into  which  the  leaf  is  thrown.  Tnis  tray  has  a 
wooden  firame  with  a  bottom  of  5  to  6  thidoiesses  of  tougb  pax>er  (Plate 
in.  Fig.  9),  which  rests  njHm  the  gridiron.  As  the  heat  acts  ujwn  the 
leaves,  a  man  (there  being  one  for  each  fiimace)  agitates  and  stirs  them 
with  his  hands  (Plate  lY,  Fig.  10),  then  he  kneads  the  mass  of  leaves  as 
the  honsewifid  works  dough,  .bdng  car^fiil  to  keep  the  whole  mass  in 
motion.  This  roUing,  kneading,  and  working  continues  fen:  about  an 
hour,  when  he  removes  tiiem  to  the  mats  for  cooling,  and  where  those 
leaves  which  have  not  yet  assumed  a  distinct  twist  or  carl  are  picked 
out  carnally,  while  the  remainder  are  again  placed  on  the  tray  for  addi- 
tional drying.  Again  the  whole  mass  is  removed  to  the  mats  for  coolmg, 
and  still  agahi  ^aced  in  the  trays  for  drying.  This  alternate  heating 
and  cooling  produces  the  color,  as  with  each  successive  drying  the  let? 
takes  a  dark^  shade. 

Bamboo  baskets  of  about  2^  feet  in  diameter  hy  3  inches  in  depth  are 
suspended  from  the  ceiling  by  small  cords  (Plate  IV « Fig.  11).  The  bottom 
of  tibese  baskets  are  of  fine  split  bamboo,  made  with  interBtice&  varying 
according  to  the  fineness  desired.  This  grades  the  tea.  Again  the  papex 
tray  receives  the  tea,  which  is  slightly  agitated  for  about  16  minutes  for 
giving  tlie  leaf  a  smooth  surface  and  brightening  its  color.  The  tea  is 
now  placed  in  bamboo  scoops,  and  by  a  dexterous  tossing  motion  the 
dust  is  entirely  fanned  out  From  this  the  tea  is  taken  to  long  and  low 
tables  (Plate  V,  Fig.  12),  where  any  remainmg  stems  or  ujicurfed  leaves 
are  carefully  picked  out  by  women  or  girls.  Only  the  very  best  tea  is 
placed  Id  jars;  the  majority  is  placed  in  rough  boxes,  covered  with  paper, 
wdghiug  about  110  pounds  when  ready  for  shipment 

iSie  Japanese  tea  in  its  pure  and  natural  state  is  a  long,  well-twisted 
leaf,  with  but  little  dust  or  broken  leaves  in  it,  and  of  a  brownish  green 
and  not  of  a  yellowish  or  grayish  green  color. 

The  tea-leaf  iq  the  different  rollings  it  undergoes  in  the  process  of 
manufacture,  as  practiced  in  Japan,  is  shown  in  Plate  IX.  Fig.  30  repre- 
sents the  leaf  in  the  natural  state  when  first  picked.  Coming  from  the 
steam  bath  it  has  a  withered  appearance,  as  in  Fig.  31.  Figs.  32, 33^  34, 
35,  and  36  show  it  after  the  first,  second,  third,  fourth,  and  fifth  roUmgs 
respectively,  the  last  being  the  finished  product 

Another  Japanese  method  of  curing  tea  is  given  in  the  work  fh>m 
which  we  have  twice  before  quoted,  and  is  as  follows : 

The  loaves  are  carried  in  from  the  fields  and  by  meana  of  aievea  the  two  small  bracta 
attached  to  eVerv  stem  and  broken  or  fra^ental  leaves  must  be  separated  from  the 

ffood  and  whole  leaves.  The  old  leaves,  sticks,  &c.,  should  also  be  carefully  siparated 
rom  the  good  leaves.  It  is  always  the  best  way  to  prepare  the  leaves  on  the  same 
day  they  are  picked ;  for  if  kept  through  the  night  their  quality  is  somewhat  impaired ; 
if  two  nights  be  allowed,  they  wiU  lose  much  of  their  Aavot;  therefbre,  the  quantity 
to  be  picked  must  be  calculated  according  to  the  number  of  hands  and  heaters  (or 
hoiro,  a  utensil  made  of  thick  paper,  with  frames^  for  the  purpose  of  heatina  the 
leaves).  The  fire-place  must  be  built  Lar^e  enough  tor  a  boiler  about  two  feet  in  diam- 
eter: tin  this  boiler  with  eight-tenths  of  water,  and  boil  it  until  it  reaches  two  hun- 
drea  and  twelve  degrees,    when  the  steam  riaea,  a  square  piece  of  oedar  board  Jfitb> 
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a  large  ^ole  in  the  center  is  fixed  on  the  boiler.  On  this  board,  and  around  the  outer 
edge  of  the  circle,  is  placed  a  circular  mat,  made  of  rice  straw,  to  prevent  the  steam 
irom  escaping,  and  on  this  mat  is  placed  the  steamer. 

Then  about  half  a  poun<l  of  the  CTeen  leaves  are  put  in  the  steamer  and  covered. 
After  thirty  seconds  the  cover  is  taken  off  and  the  leaves  are  stirred  up  by  means  of 
small  wooden  sticks,  made  of  PatUoumia  imperialis.  The  same  process  is  repeated  thirty 
seconds  afterward.  The  leaves  soon  become  adhesive,  and  have  a  tendency  somewhat 
to  cling  to  the  sticks,  and  this  is  a  sign  that  the  steaming  is  done.  This  is  the  time  to 
take  them  aside  and  put  them  in  a  cooler  place,  and  this  is  done  by  turning  the  box 
upside  down,  as  the  steamer,  which  is  on  the  bottom  of  the  box,  will  come  out  at  the 
upper  part.  Then  spread  the  leaves,  cooling  them  with  fans,  and  after  they  become 
oool  enough  put  them  into  baskets,  and  get  them  ready  to  be  sent  to  the  heating  de- 
partment. 

In  heating,  a  place  must  be  arranged  three  feet  wide,  six  feet  long,  and  about  three 
feet  high,  postered  inside  and  out  with  mud.  Bum  in  the  furnace  about  twenty 
pounds  of  oak-wood  charcoal.  When  the  fire  becomes  hot,  put  in  two  or  three  bundles 
of  straw  in  order  to  make  the  heat  softer ;  then  put  iron  bars  across  the  fiimace  and 
the  copper-wire  nets  over  the  bars,  and  spread  the  heater  (of  thick  paper)  which  ia 
miide  to  fit  the  place.  Four  poundi?  of  the  steamed  leaves  may  then  be  scattered  on 
the  paper ;  rub  them  very  softly  with  both  hands :  winnow  or  tmrow  them  very  lightly, 
and  stir  them.  This  ought  to  be  skillfully  performed,  so  that  the  proper  color  and 
flavor  may  be  secured.  Then  they  must  be  taken  aside  at  the  moment  when  they  are 
almost  di^.  When  the  day's  work  is  over,  take  the  fire  out  from  the  furnace,  and  pre- 
pare as  was  done  before  j  then  scatter  the  leaves  which  were  heated  during  the  day, 
drying  them  in  this  way  during  the  night.  At  this  time  about  twenty-four  pounoa 
may  be  spread  over,  but  it  requires  great  experience  to  heat  them  in  this  way.  The 
softer  heat  is  preferred  to  the  greater  heat.  The  quantity  of  the  best  tea  which  may 
be  prepared  by  one  laborer  per  day  is  about  thir^  pounds  on  an  average ;  and  the 
quantity  of  the  inferior  quality,  from  twenty-eight  to  thirty-seven  pounds.  Aboai 
one  pound  and  three-fourths  of  tea  is  generally  made  out  of  eight  pounds  and  five 
ounces  of  the  ^reen  leaves. 

For  the  finishing  process  a  sieve  should  be  used,  in  which  the  dried  tea  is  to  be  softly 
rubbed  by  the  palms  of  the  hands,  separating  the  tea  firam  the  stems.  The  next  pro- 
cess is  to  separate  the  tea  from  dust,  sticks,  stems,  A^c,  by  winnowing;  and  if  this  is 
difficult  to  do,  put  them  on  a  stand  and  sort  them  into  two  or  three  classes,  and  then 
use  a  finer  sieve.  After  this  has  been  done  five  or  six  times,  separate  the  larger  leaves 
from  the  others,  and  so  on  with  the  finer  leaves. 

Numbers  2,*  3,  and  4  of  the  sieves  are  used  for  the  inferior  tea,  shaking  the  leaves 
through  two  or  three  times.  The  sieves  numbered  4  and  5  are  required  mr  a  second- 
class  wa,  and  it  must  be  passed  through  them  twice.  For  first-class  tea,  the  sieves 
numbered  3,  4,  and  5  are  used  respectively,  and  then  it  must  be  passed  twice  through 
No.  6.  Sieve  No.*  1  is  only  used  for  a  veiy  common  tea,  and  Nos.  7,  8,  9,  and  10  are 
used  for  extra  fine  quxility. 

In  China  tea  is  made  in  two  different  ways  from  the  same  plant)  tho 
difference  in  manipulation  resulting  in  the  black  or  the  ffreen  tea. 

When  black  tea  is  to  be  made,  Sie  leaves  are  sorted  and  put  in  pro- 
cess of  manufacture  the  same  day.  They  are  exposed  to  the  rays  of 
the  sun  in  sieves  made  of  bamboo  until  tiiey  begin  to  shrivel,  whtch  is 
accelerated  by  beating  them  between  the  hands.  The  sieves  are  placed 
on  stands,  which  ai-e  arranged  obliquely,  and  usually  contain  about  three 
rows  of  trays  (Plate  IV,  Fig.  13).  They  are  raised  two  feet  firam  the 
ground,  and  incline  outward  at  an  angle  of  25^  toward  the  sun. 

The  finest  Souchong  and  Paochong  teas  are  prepared  fix)m  the  most 
delicate  young  leaves.  These  are  gatiiered  in  tiie  finest  weather,  and  are 
dried  in  the  sliadej  as  exposure  to  tiie  direct  rays  of  the  sun  would  injure 
their  quality.  Leaves  of  an  inferior  quality  and  such  as  have  been  gath- 
ered in  rain  require  to  be  dried  over  or  before  a  fire  previously  to  being 
roaste(^  for  if  turgid  with  juice  they  would  be  boiled  rather  than  roasted 

**  Sieve  No.  2  is  2  feet  and  2  inches  in  diameter,  arranged  with  eve-holes  three- 
tenths  of  an  inch  square,  made  of  split  bamboo  one-tenth  of  an  inch  wide.  No.  3  sieve 
is  2  feet  and  1  inch  m  ctiameter,  with  eye-holes  oue-fifth  of  an  inch  square.  No.  4  sieve 
is  2  feet  in  diameter,  with  eye-holes  two-tenths  of  an  inch  square.  No.  5  sieve  is  1  foot 
and  9  inches  in  diamete^ ,  with  eye-holes  one-tenth  of  an  inch  square.  No.  6  sieve  is  1 
foot  and  8  inches  in  diameter,  with  eyes  five-tenth  inches  square.  The  depth  of  theq^ 
sieves  should  be  about  *S^  inches. 
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in  the  pan  or  kuo.  They  are  dried  usually  in  a  room  fitted  up  with  frame- 
work to  receive  the  sieves,  beneath  which  charcoal  fires  are  built  in 
earthen  pans  (Plate  IV,  Fi<^.  14).  After  being  dried,  the  leaves  must  be 
cooled  to  check  fermentation.  For  this  purpose  they  are  placed  in  three 
layers  upon  bamboo  trays  arranged  on  tall  stands  and  exposed,  in  shady 
situations,  to  the  wind,  in  the  oixsn  air  or  in  a  building  which  admits  a 
thorough  draught  through  them.  Here  they  remain  imtil  they  emit  a 
slight  degree  of  fragrance,  when  they  are  sifted  and  tossed  about  with 
the  hand  and  arms  (Plate  IV.  Fig.  15) — ^an  operation  kept  up  until  they 
have  acqiured  the  necessary  degree  of  fragrance,  when  they  are  ready  for 
roasting.  This  is  done  in  a  shallow  and  very  thin  iron  vessel  of  a  circu- 
lar form,  without  handles,  and  which  is  called  a  kuo  (Plate  VI,  Fig.  16). 
It  fits  horizontally  into  a  stove,  with  its  rim  even  with  the  upi>er  sur&ce 
of  the  brick-work.  The  fire-place  is  on  the  back  side  of  the  stove  (Plate 
rV,  Fig.  17).  The  roaster,  standing  on  the  opposite  side  of  the  fire-place, 
throws  about  one-half  pound  of  leaves  into  the  kuo  at  once.  He  then 
places  his  hands  Mpon  the  leaves  and,  with  a  slight  degree  of  pressure, 
draws  them  from  one  side  of  the  kuo  to  the  other,  repeating  this  motion 
until  tlie  leaves  are  sufficiently  roasted.  Great  care  is  requisite  that 
none  of  the  leaves  bum  at  the  bottom  of  the  vessel,  as  this  would  impair 
the  flavor  of  the  tea.  The  roasting  is  continueil  until  the  leaves  give  out 
a  fragrant  smell  and  become  quite  soft  and  flaccid,  and  then  they  are  imme- 
diately rolled  or  kneaded  with  the  hands  upon  a  tray  of  bamboo-work  of 
a  circular  form  (Plate  VI,  Fig.  18).  The  roller  places  as  many  leaves  upon 
this  tray  as  he  can  cover  with  botli  hands.  The  leaves,  being  rolled  to  and 
fro,  become  twisted,  and  are  kept  in  tins  condition  by  the  viscous  juice 
expressed.  They  are  now  spread  out  on  a  clean  tray  and  placed  on 
stands,  to  remain  until  all  the  fresh  leaves  are  roasted,  when  they  undergo 
a  second  roasting,  which  is  shorter  and  sUghter;  then  they  are  removed 
and  cooled;  after  which  the  first  operation  is  begun  again  and  repeated 
BO  long  as  any  juice  can  be  expressed  in  the  process  of  rolling.  When 
that  ceases  to  exude  they  are  in  a  condition  to  undergo  the  final  desiccation, 
which  is  conducted  in  open  sieves  over  a  bright  charcoal  fire,  and  requires  a 
great  watchfulness  that  no  leaf  fall  through  the  seive  into  the  fire,  giv- 
ing rise  to  smoke,  which  would  injure  the  flavor  of  the  tea.  The  sieves 
are  now  placed  in  a  cyhndrical  basket,  slightly  contracted  in  the  middle 
(Plate  VI,  Fig.  19).  about  2  J  feet  high  and  1 J  Ln  diameter,  open  at  both 
ends,  and  covered  on  the  side  with  paper.  A  little  above  the  con- 
tracted part  two  cross-wires  are  placed,  for  the  purpose  of  supporting  the 
sieve  containing  the  tea.  The  ^ing-tube,  covered  with  a  bamboo  tray 
at  the  mouth  and  containing  the  tea,  is  placed  over  a  low  stove  built  upon 
the  ground,  filled  with  a  small  quantity  of  charcoaL  The  stoves  are  con- 
structed within  a  continuous  piece  of  brick-work,  coated  with  plaster,  ex- 
tended round  the  three  sides  of  a  long  and  narrow  room,  the  brick-work 
being  about  6  inches  in  height  and  2  to  3  feet  in  depth  from  the  front  of 
the  walL  A  considerable  quantity  of  steam  escapes  in  this  process.  The 
leaves  remain  about  half  an  hour  in  the  drying-tube,  occasionally  being 
tamed  and  tossed,  and  are  then  taken  out  and  rubbed  and  twisted 
between  the  hands.  This  rubbing,  being  accompanied  by  a  slight  degree 
of  pressure,  twists  the  leaves  in  a  permanent  manner  and  gives  them 
their  black  appearance.  The  leaves  are  now  repeatedly  brought  to  the 
drying-tube  until  they  have  assumed  the  necessary  dryness  and  color. 
When  the  leaves  become  quite  crisp,  so  as  to  break  easily  with  the 
slightest  pressure  of  the  fingers^  the  tea  is  finished  and  ready  for  packing. 
It  is  best  to  pack  tlie  tea  whde  warm,  talking  care  also  that  the  box  is 
perfectly  dry. 
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The  methods  here  described  apply  to  the  best  kinds  of  teas  5  the  ma- 
nipnlatiou  of  inferior  kinds  is  carried  on  in  a  much  simpler  way.  Some 
are  simply  diied  in  the  sun,  roUed  by  means  of  a  channeled  and  rough- 
ened stone  (Plate  VI,  Fig.  20),  with  hollowed  sides  for  the  convenience 
of  lifting,  tiie  balls  of  leaves  thus  produced  being  pulled  to  pieooA  and 
the  operation  repeated  several  times  after  continued  ex])osure  to  the 
sun.  Tea  thus  prepared  has  a  firagrant  smell  and  a  red  color,  ^itli  a 
sweet  taste,  but  is  not  calculated  to  keep  welL 

JPeloe  tea,  the  finest  and  best  of  all  black  tees,  is  prepared,  as  stated 
before,  from  the  leafbud  before  it  is  expanded.  It  was  erroneously  sop- 
poeed  to  be  the  blossom  of  the  tea-plant,  hence  the  French  name^/ntr 
de  tM.  The  tea-blossom  itself  has  but  Uttle  fragrance  and  is  never 
mixed  with  imported  tea,  although  sometimes  used  in  China.  This  tea 
is  very  slightly  rolled  if  at  all ;  it  is  dried  in  the  shade,  then  over  a 
slow  fhx?,  and  kstly  in  the  drying-tube. 

S^ngy  or  caper  teOy  so  termed  from  the  resemblance  of  the  roundish 
pieces  of  wluch  it  consists  to  the  caper,  is  prepared  only  from  the  largest 
of  the  young  and  succulent  leaves,  each  leaf  beting  picked  separately  fttMn 
the  plant  This  tea  is  prepared  or  cured  by  a  series,  so  to  speak,  of  slMvrt 
dryings  and  rollings,  causing  it  to  stick  togetner  in  balls,  which, 
when  bi*oken,  do  not  fall  to  pieces  in  separate  leaves,  but  ui  fragmeots ; 
these  are  molded  in  roundish  modules,  and  it  is  firom  these  that  this  tea 
has  received  its  English  name. 

Bohea  tea  is  the  coarsest  kind  that  is  exported,  consisting  of  the  fkiU- 
grown  leaves,  which  remain  on  the  shrub  after  the  regular  harvest,  aftd 
which  are  collected  in  a  rough  manner.  exx>06ed  to  the  sun  for  a  short 
time  and  then  packed  in  baskets,  whicn  in  Bohea  are  sent  to  the  por- 
ohaser's  own  curing-house;  but,  in  the  Wo-Eing  country,  are  generally 
paoked  in  tubes  and  s^it  to  Canton  to  be  roamed.  There  it  is  sifted, 
assented,  and  loosely  repacked  in  open-work  baskets  for  the  better  ad- 
nussion  and  circulation  of  air,  the  inj^de  being  lined  with  soft  paper  to  pre- 
vent loss  of  tea.  These  baskets  are  now  laid  on  their  sides  and  airaDged 
in  tiers  up<m  an  op^i  frame-work  on  both  sides  of  the  long  and  narrow 
room^  the  floor  of  this  room  has  a  channel  or  flue  16  inches  wide  nm- 
ning  its  entire  length  hUed  with  burning  charcoal,  and  thus  heating  and 
diying  the  tea  in  the  baskets  (Plate  VI,  Fig.  28).  The  roasting  usuatty 
lasts  three  days.  The  tea  thus  roasted  is  mixed  with  other  and  better 
kinds,  acoordmg  to  the  quahty  required,  and  is  ultimately  packed  in 
large  boxes  or  chests  containing  an  avera^  of  172  pounds. 

The  leaves  intended  for  ^rem  tea  are  spread  out  in  layers  upon  hurdles 
in  a  kind  of  box  made  of  bamboo,  the  bottom  of  which  forms  a  waters 
boiler.  The  steam  passing  through  the  leaves  soon  withers  them ;  thej 
ore  then  rolled  and  placed  at  once  in  an  iron  pot  to  dry.  The  hght  color 
of  this  green  tea  is  accounted  for  by  the  Eem^  well  known  to  eoUeolorsof 
plants,  that  many  plants  (hke  the  OrehiAecd)  which  inevitaUy  turn  blade 
when  amply  dried,  preserve  their  green  color  when  wilted  by  steam  pre- 
vious to  drying  betwe^i  blotting-paper.  Green  tea  retains  more  juiee  in 
dr^g  than  black  tea,  a  circumstance  which  explains  its  more  energetic 
action  upon  the  nervous  system. '  All  green  tea  comes  from  the  province 
Qi  Eiang  Xang,  and  was  originally  called  Single,  from  a  hiU  where  it  was 
grown  and  prepared.  Being  afterws^  introduced  into  the  plains  uid 
having  more  attention  bestowed  on  its  culture,  it  received  the  name  <rf 
garden  tea,  and  ultimately  Hysonj  frt)m  the  Arm  or  mark,  Hee  Chun,  ot  a 
distinguished  manu&cturer. 

But  the  Chinese  have  a  simpler  way  of  manufacturing  green  teas.  In 
this,  the  leaves  an^  jUacod  as  soon  as  picked  tu  a  vessel  of  deeper  form 
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thou  tbat  used  in  making  black  teas.  TIiIb  is  placed  iu  a  brick  stove  at 
about  i^ve  inches  below  the  level  of  the  surface  of  the  stove  (Plate  VI,  Fig. 
22)  and  heated  very  considerably  above  the  temperature  that  can  be  borne 
with  the  hand,  in  fact  nearly  to  a  red  heat.  Half  a  pound  of  tea-leaves 
is  thrown  in  and  stirred  rapidly  about,  producing  constantly  a  crackling 
noise  and  a  great  quantity  of  steam,  which,  from  the  depth  of  the  pan, 
cannot  escai)e  so  readily  as  fix>m  the  shallow  kuo  used  for  black  tea. 
Thus  the  tea  is  steamed.  The  roaster  raises  the  leaves  every  now  and 
then  a  little  above  the  surface  and  shakes  them  over  the  palm  of  his  hand 
to  separate  them  and  disperse  the  steam  (Plate  VII,  Pig.  23).  "VMien  this 
ia  done  the  leaves  are  swept  into  a  basket  held  in  readiness  by  another 
man.  The  rolling  and  kneading  are  done  in  precisely  the  same  manner 
as  in  preparing  black  tea.  After  they  have  been  sufficiently  twisted  in 
the  hand!s  the  leaves  are  spread  out  on  .sieves  and  allowed  to  cool  for  a 
little  while,  but  the  sooner  they  are  put  through  the  second  roasting  pro- 
cess the  better.  For  this  operation  the  Are  is  considerably  diminished, 
charcoal  being  used  in  place  rf  wood ;  but  the  kuo  is  yet  kept  so  hot 
that  the  fing^  cannot  touch  it  for  more  than  a  second,  and  great  atten- 
tion is  paid  to  the  regulation  of  the  heat,  a  man  being  constantly  em- 
ployed to  attend  the  f&e,  while  another  fans  the  leaves  throughout  the 
entire  process  (Plate  VII,  Fig.  24).  The  roaster  agitates  the  leaves  in 
the  kuo  until  fh)m  loss  of  moisture  they  shoW  no  longer  any  tendency 
to  uncurl.  They  are  now  of  a  dark-olive  color,  and  after  being  removed 
and  sifted  are  again  (but  now  in  larger  quantity)  put  into  the  roasting- 
vessel^  which  is  heated  more  moderately.  In  this  last  roasting  a  pecuiisGr 
change  of  color  takes  place ;  the  leaves  becoming  covered  with  a  bluish 
tint  resembling  the  bloom  on  fruity  which  is  the  distinct  cliaracter  of 
Uiis  species  of  tea.  Until  this  colonng  (which  is  the  only  proof  that  the 
leaves  are  thoroughly  dry)*  there  is  no  rest  allowed  the  workmen.  The 
three  roastings  occupy  about  ten  hours,  the  ori^al  quantity,  33  pounds, 
requiring  the  entire  attention  of  one  man.  The  crude  product  of  these 
roastings  is  called  Mao  TshxL  and,  when  not  assorted  on  the  spot,  is  sent 
to  Oanton,  where  it  is  passea  through  different  sieves  and  winnowed  by 
tossing  on  large  bamboo  trays  (Plate  VTI,  Fig.  25),  and  at  last  is  passed 
through  a  winnowing-machine  like  that  used  for  separating  chaff  from 
wheat.  It  is  now  assorted  into  four  principal  classes  known  as  Hysorij 
Eymm-sl'ij^  Yawng  Hy$onj  and  Ovwpawder.  Previous  to  packing,  these 
are  mixed  according  to  the  quality  requiretL 

Single  or  Ttcmkay  tea  is  prepared  in  the  same  way,  only  with  less  care 
than  the  Hyson.  The  operation  of  n^ing  is  often  performed  with  the 
feet  as  a  relief  to  the  hands,  and  the  Twankay  kuo  resembles  that  used 
for  black  tea,  except  that  it  is  placed  obliquely  at  an  angle  of  VP  on  the 
Btove  and  about  9  inches  below  the  suritice  (Plate  Vin,  Fig.  2G).  This 
tea  is  often  roasted  only  twice,  then  sifted  ana  assorted  in  the  same  man- 
ner as  Hyson. 

Experiments  upon  the  difference  of  color  in  black  and  green  tea  have 
proven  that  the  tint  depends  entirely  ux>on  manipulation  and  not  ui>on 
heat  With  the  same  degree  of  heat  the  same  leaves  will  be  black 
if  allowed  to  remain  quiet  during  the  last  roasting^  while  they  become 
green  if  kept  in  an  incessant  state  of  motion ;  the  iormer  management 
tending  to  retard,  while  the  latter  accelerates  the  evaporation  of  the 
juices,  wliich  is  further  augmented  by  the  fanning. 

In  India  the  process  of  manufacturing  tea  is  far  simpler  and  less  ex- 
pensive than  the  methods  employed  in  China  and  Japan.  ]VIr.  James  L. 
Forbes,  a  Pennsylvanian,  now  managing  a  tea  factory  in  Eastern  Ben- 
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gal,  and  who  has  written  quite  an  interesting  and  instructive  article  on 
Sie  cultivation  and  manufacture  of  tea  in  that  country,  says : 

The  leaves  are  carriecL  from  the  wardens  direct  to  the  roUinff-honse,  and  are  .there 
Bcattered  over  the  floors  and  allowed  to  cool,  two  men  tnming  uiem  over  occasionally. 
They  are  then  scattered  on  mats  and  allowed  to  wither  till  they  are  cjuite  soft  and  pli- 
able ;  they  are  then  taken  in,  placed  on  shelves,  and  are  ready  for  roUing  next  morning. 

The  romng-honse  is  genenuly  a  large  building,  over  100  feet  long  and  some  40  feet 
wide,  with  tables  nmning  the  whole  length.  The  coolies  form  lines  on  each  side  of  the 
tables,  facing  each  other,  and  about  two  feet  apart.  Twenty  pounds  of  leaf  are  plxu:ed 
between  every  two  men,  who,  placing  tideir  hands  upon  it,  spread  it  out,  and  roll  it 
backward  and  forward,  from  right  to  left,  all  keeping  time  iii  their  movements  and 
stimulating  each  other  by  yells,  shouts,  and  contortions  of  the  body,  that  would  make 
a  stranger  imagine  they  wore  in  the  greatest  torture.  After  half  an  hour's  rolling  the 
batch  of  leaves  is  taken  and  passed  Sirough  large  sieves,  where  the  leaf  is  separated 
into  fine  and  coarse  qualities,  and  then  taken  back  to  the  tables,  where  it  is  rolled  sep- 
arately tiU  finished.  It  is  then  pressed  into  balls  of  about  one  pound  each,  and  placed 
in  rows  on  a  table  for  fermentation,  which  takes  place  in  about  one  hour's  time,  great 
care  being  required  not  to  over-ferment  the  leaf,  which  would  spoil  the  tea.  When  the 
fermentation  is  complete,  the  tea  changes  from  dark  green  to  a  salmon  color.  It  is 
now  taken  in  baskets  to  the  firing-house.  This  is  a  large  building,  with  about  fifty  fire- 
places ranged  round  the  side  of  the  walls,  about  three  feet  high,  and  looking  very  much 
like  the  fire-holes  in  a  brick-kiln.  On  top  of  the  brick- work  are  frames  with  slides,  each 
fire-place  having  four  drawers.  The  threo  upper  ones  have  bamboo  nettings  for  bot- 
toms, with  a  mesh  of  about  eight  to  the  inch ;  the  lower  one  has  a  bottom  of  zinc.  Each 
cooly  has  charge  of  three  fire-places  or  twelve  trays.  He  pulls  out  No.  1,  breaks  up  the 
ball  of  tea,  and  spreads  it  lightly  over  No.  2.  He  now  fills  No.  3  on  top  of  No.  2  and 
and  No.  4  on  top  of  No.  3,  and  then  presses  them  all  in  over  the  fire  of  glowing  charcoal 
below,  taking  care  to  keep  the  zinc  tray  below,  in  order  to  catch  any  of  the  tea  that 
might  fall  wldle  pressing  in  the  upper  trays.  He  now  pulls  out  the  lower  tray.  No.  1,  and 
allows  the  heat  to  pass  through  the  tea,  (hanging  the  trays  firom  upper  to  lower,  thus 
drying  ofif  each  batch  of  tea.  This  is  about  the  l^rdest  work  in  the  &ctory  on  account 
of  the  great  heat. 

The  sortii^  of  the  tea  is  done  with  sieves  madeof  galvanized  wire  of  five  different  sizes. 
Nos.  8,  lOj  12, 14,  and  16.  They  are  about  6  feet  long  by  2  feet  wide,  and  are  suspended 
about  4  feet  fix)m  theground.  They  are  set  in  motion  by  a  cooly  pushing  them  back- 
ward and  forward.  The  tea  is  first  passed  through  No.  8,  a  man  standing  at  the  side  of 
the  sieve  and  crushing  the  tea  with  his  hands.  This  is  much  the  best  way,  as  rubbing 
it  against  the  wire  gives  it  a  gray  color  and  rubs  off  aU  the  bloorau  The  tea  remaining 
in  No.  8  is  the  fourth  qualitj^,  called  Souchong.  What  has  passed  throngh  No.  8  is  put 
through  No.  10,  all  remaining  in  that  sieve  being  third  quality.  Pekoe  Souchong. 
Again,  the  remainder  is  passed  through  No.  12,  and  gives  us  second  quality.  Pekoe;  and 
once  more  it  is  passed  through  No.  14  to  get  the  first  quality,  Broken  Pekoe.  No.  IC  is 
used  for  taking  out  the  dust  and  cleaning  the  fine  teas. 

The  teas  are  now  carefuUy  picked  over  by  women,  who  take  out  all  stalks  and  other 
impurities,  and,  after  being  lieated  over  just  sufficient  to  remove  any  existing  dampness, 
arej[>ackea  in  bins  made  of  zinc,  capable  of  containing  5,000  pounds  each. 

From  the  description  of  Mr.  Forbes,  it  is  quite  evident  that  the  East 
Indian  processes  of  manufacturing  tea  are  far  less  complicated,  irksome, 
and  exx>ensiye  than  the  old  methods  of  China  and  Japan.  And  that 
these  Assam  and  Cachar  processes  will  in  time  become,  through  the  in- 
troduction of  further  improved  machinery,  more  generally  adopted  we 
have  abundant  reason  to  believe.  Already  much  has  been  done  in  this 
direction.  Mr.  Bonsall,  for  a  number  of  years  connected  with  tea-plan- 
tations in  East  India,  has  described  in  a  former  rejwrt  some  of  this 
machinery,  whicli  it  may  not  be  out  of  place  to  reproduce  here : 

PL  Vlil,  Fig.  27  is  a  winnowing-machine,  with  movable  divisions,  Tvhich  separate 
the  interior  into  four  or  five  troughs.  The  tea  is  placed  in  the  hopper  above,  and  the 
handle  is  turned  with  the  right  hand,  while  with  the  left  the  quantity  of  tea  is  regu- 
lated that  shall  fall  through  the  hopper  by  drawing  a  slide  at  the  bottom  of  it:  the 
blast  of  the  fan  blows  the  dust  and  small  particles  of  tea  to  the  end  of  the  maciiine, 
where  it  is  intercepted  by  a  board  and  falls  throngh  an  opening  (a)  at  the  bottom 
into  a  basket  placed  to  receive  it.  The  next  lightest  tea  is  blown  not  quite  so  far,  and 
falls  out  through  the  trough  {b)  on  the  side.  This  tea  is  called  Pekoe ;  the  next,  being 
a  little  heavier,  faUs  at  the  next  trough  (o),  and  is  caUed  Broken  Pekoe.  The  next, 
being  still  heavier,  fulls  through  the  trough  d.  is  the  Souchong;  the  heaviest  fiUla 
through  the  trough  (e)  close  to  uie  pan,  and  is  the  coarse  Souchong,  also  caUed  Gun- 
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powder.  This  last  kind  is  chopped  up  in  a  box  with  a  sharp  instrament  and  mixed 
with  the  Sonohong  of  d. 

Pi.  VIII,  Fig.  28.  This  represents  a  machine  for  beating  the  leaves,  as  it  is  con- 
sidered that  the  flavor  of  tea  is  improved  by  beating  the  loaves  after  they  have  been 
withered  in  the  sun,  nntil  a  pecnliar  scent,  somewhat  similar  to  new-mown  hay,  is 
produced. 

For  rolling  the  tea-leaves  into  balls  there  is  used  a  machine  which  answers  the  pur- 
pose admirably  (Plate  VIII,  Fig.  29). 

The  markets  of  East  India,  especially  in  the  districts  of  Assam  and 
Cachar,  are  furmshed  with  a  very  fine  black  tea,  known  in  Europe  as 
Assam  or  Indian  tea.  It  has  not  a«  yet  been  brought  lo  our  American 
markets.  This  tea  has  some  gr^t  advantages  over  the  others,  as  it  is 
not  adulterated,  and  maintains  a  constant  high  flavor  and  uniform  color 
and  quality,  owing  to  the  more  scientific  management  and  the  introduc- 
tion of  European  machinery;  and,  more  than  all,  to  the  fact  that  the 
large  areas  planted  enable  the  well-organized  and  enterprising  companies 
controlling  them  to  manipulate  large  quantities  of  leaves  at  one  and  the 
same  time,  and  to  subject  the  entire  mass  to  one  and  tlie  same  process; 
while  in  China  and  Japan  the  tea-growers,  working  only  a  little  patch  of 
land,  manufacture  the  leaf  in  their  own  rude  way,  always  making  a  dis- 
tinction between  what  they  make  for  home  consumption  and  that 
intended  for  exportation.  When  the  small  cultivator  has  a  sufficient 
quantity,  he  takes  it  to  the  nearest  market-town,  where  it  is  disposed  of 
to  middle-men,  who  sell  it  to  native  merchants  in  the  larger,  towns. 
These  last  assort,  flavor,  and  "doctor"  it,  and  then  forward  it  to  thesea- 
X>orts,  where  it  is  sold  to  European  merchants  at  auction. 

There  are  many  other  intca-esting  facts  connected  with  the  general 
history  of  tea,  and  with  its  cultivation,  manu£ia<5ture^  and  characteristics 
as  found  in  China,  Japan,  and  the  British  East  India  possessions,  men- 
tion of  which  we  are  compelled  for  want  of  space  to  omit.  Enough  has, 
perhaps,  been  said  for  an  intelligent  understanding  of  the  dSferent 
methods  there  employed,  and  for  inducing  such  a  wise  modification  of 
them  to  the  industry  as  it  shall  hereafter  be  pursued  in  the  United 
States,  as  the  slightly-differing  conditions  of  soil,  climate,  and  the 
widely  variant  ones  of  labor  may  suggest. 

It  is  gratifying  to  know  that  large  portions  of  our  territory  present, 
with  respect  to  climate  and  soil,  correspondiQg  degrees  of  latitude,  and 
other  circumstances,  an  oj^ea  way  to  the  introduction  and  culture  of  tea, 
and  to  beheve  that  our  people  have  sufficient  enterprise  to  lead  to  its 
extensive  manufacture. 

The  latitudes  in  which  tea  is  successfully  cultivated  in  China,  Assam, 
and  Japan  correspond  geographically  with  the  latitudes  embraced  in  the 
States  of  Delaware,  Maiy&nd,  Virginia,  West  Virginia,  North  Carolina, 
South  Carolina,  Georgia.  Alabama.  Tennessee,  Kentucky,  Arkansas, 
]VIissouri,  and  a  portion  oi  the  Pacific  coast,  and  tiie  conditions  of  tem- 
perature, soil,  &c^  are  about  the  same.  Wilmington^  in  Delaware,  is 
parallel  with  Peking,  one  of  the  finest  tea-growing  districts  in  China; 
and  the  upper  portions  of  South  Carolina  are  parallel  with  three  of  the 
most  abundant  of  its  tea-growing  provinces.  So  with  the  other  States 
mentioned. 

The  successful  experiments  in  its  culture  already  made  in  several  of 
tlie  States  above  mentioned,  and  which  are  referred  to  in  the  letters 
liereto  annexed,  would  seem  to  justify  the  opinion  that,  while  tea-growing 
on  a  large  scale  and  as  a  separate  business,  in  this  country,  may  not  at 
present  prove  remunerative,  in  ttie  absence  of  the  large  means  which, 
coupled  with  persistent  and  tmtiring  effort,  have  brought  such  marked 
saccess  to  the  operations  of  European  capitalists  in  Assam  and' else- 
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where^  yet  as  a  Jionie  indmU%  furnishing  liglit,  pleasant,  and  profitable 
employment  to  the  wivCvS  and  cliildren  of  the  farmers  of  certain  sections 
of  our  country,  it  will,  ai  no  distant  day,  become  an  industry  of  great 
yalue. 

The  possibility  that  the  te.a-lcaf  may  be  cureil  and  prei)aied  by  motl- 
em  means  and  appliances  rather  than  by  the  tedious  hand-procei^ses 
that  we  hare  described,  promises  sufiiciently  well  to  induce  the  necessary 
experiments;  for,  if  successful,  tihe  expensive  part  of  preparing  would  Ik* 
dcme  away  with,  and,  as  an  industry,  tea-producing  would  be  placed  in 
eomparatiTe  advance,  as  was  cotton  by  the  gin  and  sugar  by  the  cen- 
trilt^gal  pan. 

Moreover,  the  crop  is  one  whidi  will  not  interfere  with  any  other.  It 
would  take  in  no  way  fix)m  the  general  work  of  the  farm  or  ])lantation, 
but^  on  the  contrary,  be  mere  recreation,  ocmiing  as  a  change  and  a  new 
vane^  of  occupation.  Any  family  of  three  or  four  persons  can  easily 
eoltavate  a  single  acre,  and  can  take  care  of  it  with  little  more  work  than 
is  (rften  given  to  pickhng  and  preserving.  And  as  in  the  domestic  or 
fjEu&ily  pickhng  and  preserving  it  is  not  claimed  that  the  pickles  and  pre- 
serves are  made  in  small  quantities  at  as  low  prices  as  it  can  be  affoxtled 
by  fiaotOTies  spedally  devoted  to  such  industry,  yet  the  superiority  of  tiie 
artiele  prodi^ed  is  generally  vastly  in  favor  of  the  fimiily  production. 
So  tibe  teas  made  ui  small  gardens  by  the  surplus  family  labor  haa  the 
advantage  oi  superiority  fmd  classification,  or  separation  of  grades,  not 
BOW  known  to  the  imported  article.  So  that,  whether  or  not  as  a  special 
crop,  tea  can  become  an  industry  among  us,  it  is  plain  that  there  are 
thousands  of  fomilies  in  at  least  one-half,  if  not  two-thirds,  of  our  land 
that  ma^  pit^tably  grow  a  tea-garden,  and  can  enjoy  it  as  they  do  the 
orchard  or  the  berry-patch,  and  have  the  agreeable  experience  of  drink- 
ing a  beverage,  never  yet  known  in  this  country,  firom  a  grade  of  tea 
worth  in  Ohina  and  Japan  from  $5  to  $14  per  pound. 


EXTRACTS  FROM  LETTERS  FROM  CULTIVATORS  OF  THE  TEA-PLAKT  IN 

THE  UNITED  STATES. 

Mr.  J.  J.  LuOAfl,  Society  Hill,  S.  0.,  says: 

'Die  teft-pUzLt  htm  been  grown  sncoessfhlly  in  this  State,  Q«orgja,  and  Loniaiana.  Dr. 
Jnnins  &mtli,  late  of  Greenville,  S.  C^  planted  it  more  extensively  than  any  one  else 
in  thiA  State.  Dr.  Thomas  Smith,  of  this  place,  and  General  Gilleenio,  or  Cheraw. 
obtained  a  few  plants  abont  the  same  time  that  Dr.  Junius  Smith  did,  but  did  not 
attempt  to  make  tea.  General  Gilleemtie^s  plants  are  still  living  and  thriving.  On  the 
Ifiiddleton  plaoe^  Ashley  Riv<^,  near  Charleston,  tea-pUoits  are  now  growing,  for  oma- 
meiKtal  oae  odIj,  and  are  ten  feet  hi^^h.  A  gentleman  in  Geoi^ia  (says  the  Rural  Caro- 
linian) obtainea  441  pounds  of  tea  &om  one  acve  of  land,  which,  at  50  cents  a  ponnd, 
would  bring  $220.50.  Our  average  cotton-yield  is  about  $15  per  acre;  our  beat  about 
$40. 

It  is  recommended  to  plant  5  by  5  feet,  or  1,764  plants  to  the  acre.  Mrs.  R.  J.  Scxvfwi, 
of  Liberty  County,  Greorgia.  says  the  tea-plant  thrives  as  hi^ph  up  as  Athens,  and  is  more 
liable  to  injury  from  heat  than  cold.  The  editor  of  the  Sou  of  the  South,  New  Orleans, 
succeeded  so  well,  that  he  was  ofi^red  $1.50  per  pound  for  his  malte  of  tea.  Cotton  is 
now  in  price  below  tho  cost  of  production,  and  we  must  try  something  else. 

Dr.  TuBNEB  Wilson,  Windsor,  K  C,  says: 

I  have  been  raising  the  tea  since  1858,  but  without  much  cultivation.  My  yard  and 
gaorden  are  sandy  soil,  and  the  plants  or  bushes,  without  any  cultivation,  are  of  slow 
growth.  I  plant  the  seed  about  the  first  of  April,  but  they  come  up  under  the  bushes 
very  thick  trom  the  fallen  seed.  Scmietimes  1  throw  a  little  dirt  on  th^  seed  which  I 
do  not  pick  up.  I  have  several  hundred  plants  under  the  bushes  fVom.4  to  13  inches 
high,  and  about  fifty  in  my  front  yard.  The  leaves  may  be  picked  in  May,  July,  and 
September,  the  Jast  any  time  before  frost.  The  cost  of  picking  would  be  a  mere  triilo, 
as  one  hand  could  pick  two  or  three  bushels  a  day. 
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Jambs  H.  Kkh?,  Esq.,  Wixmsboroaghy  S.  0.,  mjb: 

I  liTe  in  FainSield  Cotinty,  irhieli  is  a  little  north  of  the  center  of  the  State.  In  the 
fikll  of  1859 1  received  fix)m  the  Patent  Oflace,  Washington  (of  which  the  Agricultnxal 
I>epartment  is  m  |Mirt  sncceesor),  a  very  tiny  tea-plant,  whioh  I  placed  in  my  flower- 
ffaraen  as  a  cmioBity.  It  has  grown  well,  has  always  oeen  free  from  any  disease,  has 
had  fall  ontdoor  exposure,  andattained  its  present  height  (5  ffeet  8  laches) in  the  year 
1865.  It  is  continnatty  prodncing  i>orfeet  seeds,  which  readily  germinate  and  proanGe 
tiealthy  seedlings.  This  shows  that  the  plant  finds  itself  entirely  at  h<me  where  it  is 
growing.  There  cannot  be  the  least  doubt  but  that  the  tea-plant  Will  flourish  in 
Booth  Carolina. 

Mr.  Jam£S  Sw  Mubdock,  Ghariestcxn,  S.  C,  says: 

I  would  also  mention  that  the  tea-plant  is  well  suited  to  our  climate.  A  gentleman 
at  Georgetown,  on  our  coast,  writes  me  that  he  has  raised  a  lar^e  number  of  plants 
from  the  seed,  and  they  are  as  thrifty  and  ^row  as  well  as  our  wild  orange,  the  cold 
weather  whiiui  we  have  occasionany  producing  np  effect  on  them. 

'  Mr.  Abthue  p.  Ford,  Charleston,  S.  C,  says: 

Abont  ftrar  or  five  years  ago  I  obtained  from  a  friend  some  seeds  of  the  tea-plant, 
and  pJanted  them  in  my  garden^  twenty-<me .  miles  from  Charleston,  inland.  The 
^aati  came  up  readily,  were  daly  transplanled,  and  are  now  itue  shrubs  three  feet 
ai^  and  seven  in  number.  The  foliage  is  Inxnriant,  and  the  plants  bear  th*  coldest 
weath<»r  h^re  without  any  iU  effects,  the  mercury  on  more  than  one  occasion  marking 
16^,  aad  the  plants  being  encased  in  ioe  at  other  times  also. 

I  am  sativied  that  both  tea  aad  oolfee  plants  would  succeed  in  the  South,  and  it 
would  he  well  if  oar  phmters  could  be  indaoed  to  experiment  with  both. 

WiLUAic  Sii&msBy  esQ^  Kewberry  County^  S.  0^  says: 

Thtm  are  several  healthy,  Tigoroos  tea-plants  growing  in  Columbia ;  these  plants 
have  been  cut  back  to  keen  them  in  proper  eondition  in  the  grounds  where  planted. 
I  have  seen  at  the  Greenyille  residence  of  the  late  Hon.  J.  R.  Foii^ett  the  tea-plants 
growing  ffnehr  of  these  introduced  by  Br.  Jtmius  Bmith.  And  he  remarked  to  me  that 
we  have  here  the  Oleafragran  (fragrant  olive),  with  which  we  can  flavor  the  tea  eoual 
to  any  prepared  for  the  special  use  of  the  Emperor  of  China.  The  fra^nt  onve 
blooiBS  freely  from  early  sprint  until  midwinter,  and  the  flowers,  when  gatnered  fresh 
and  put  in  the  caddy  among  the  tea,  impart  a  delightful  aroma  to  the  tea.  I  have  at 
different  times  imported  a  lew  tea-plants  from  Angers,  France,  and  these  have  been 
disseminated  frmn  the  PomAria  nurseries,  and  fbund  to  succeed.  I  have  no  doubt  of 
the  saooeas  of  tlte  tea-phmt  in  tha  mididle  and  upper  portions  <^  this  State. 

Mr.  S.  D.  MoBOAN,  Kashville,  T&m^  says : 

The  shmb  grows  Inanunantty  in  Cantral  <3aoma,  even  100  miles  north  of  Augusta, 
lo  my  personal  knowledge,  as  I  theia  used  the  c&nestic  article  f&t  several  weeks"  time 
and  teind  it  excellent.  There  may,  however,  be  a  difficulty  about  its  culture  for  want 
of  a  very  cheap  class  of  laborera  ttf  pick  aad  prepare  the  leaves.  This,  however,  is  a 
sabjeet  I  have  not  invertigatod,  but  I  think  it  is  worthy  of  a  thorough  investigation. 

Mrs.  Maby  J.  lYES,  Lake  CUty,  Fbs  aays : 

Yoor  letter  making  inqniries  in.  reinkBd  to  the  tea-plant  has  been  received. 

My  hnsband  obtained  the  ^ants,  wowh  a  friend,  from  the  Department  of  Agricul- 
tnre  at  Washington,  in  the  year  1^8.  They  were  then  small  plants,  only  a  few  luchea 
in  haight.    Now  they  are  hwge  shmbs. 

I  have  used  the  leaves  £»  makifig  tea,  and  those  who  have  tasted  it  have  pronounced 
it  of  a  very  fine  flav<»>. 

The  plant  ia  not  at  aU  aflbcteii  by  eold  weather  such  as  we  have  in  this  dimate, 
blooms  and  bears  seeds,  and  can  be  propagated  by  cuttings  as  well  as  by  the  seed. 

Mr.  Albx.  M.  Fobstbb,  Ctoorg^town^  &  G.^  says : 

My  plants  are  in  a  rich,  dry  soil,  andgrow  very  rapidly,  requiring  only  three  or  four 
years  to  reach  the  heifl^t  of  4  Dset.  They  are  as  tlmfty  and  bear  the  vicissitudes  of 
oar  oBmate  as  well  as  the  native  Cassina  {Hex  oanen^).  1  have  several  times  picked 
(in  April)  a  quantity  of  the  j^onng  leaves,  and  commenced  the  process  of  curing  them 
aeeoraing  to  the  directions  given  by  Mr.  Fortune  (see  Agricultural  Report,  185^).  but 
I  have  never  had  the  perseverance  to  cany  out  fully  the  entire  process.  Yet  I  nave 
mads  some  fiur  black  tea,  better  thim  much  that  is  said  to  have  come  from  China  and 
fi»r  which  I  have  paid  |i.35  per  pound. 

Bey.  A.  Mebiwetheb,  Columbia^  S.  G^  aays : 

I  obtained  a  Chinese  tea-plant  ftv)m  North  Carolina  nine  years  ago,  and  set  it  out  in 
•pen  ground  in  a  plat  of  Bermuda  grass.    It  has  received  no  cultivation,  and  is  now  a 
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fine  shrub,  measuring  to-day  six  and  a  half  feet  in  height  by  nine  feet  acroas  the 
branches  at  the  base.  The  soil  where  it  grows  is  light,  sandy  kuad,  with  no  clay  within 
two  feet  of  the  surface. 

The  plant  is  not  affected  by  the  severest  cold  to  which  our  climate  is  sabjaok  1% 
was  not  the  least  injured  Iw  the  intense  cold  of  December,  IKt),  when  my  thennntnuter 
registered  1°  above  zero;  the  coldest  weather  I  have  ever  known  in  this  latitude. 

My  plant  blooms  from  the  latter  part  of  August  on  to  December,  and  makes  m  beau- 
tiful ornamental  shrub.  It  is  everneeu.  I  have  obtained  tea  of  the  best  qualitj 
from  the  cured  leaves.  The  process  of  preparing  the  leaves  for  use  is  the  same  as  that 
given  in  the  Southern  Cultivator,  January  number,  1872.  There  have  been  successfal 
experiments  made  with  this  plant  in  Florida  and  in  Georgia.  That  the  climate  of  the 
Southern  States  is  well  suited  to  the  cultivation  of  the  tea-plant  I  think  there  can  b© 
no  question.  I  sincerely  liope  you  may  succeed  in  yottr  efforts  to  arouse  our  people  to  the 
importa/noe  of  its  cultivation.  If  only  enough  tea  were  made  to  supply  the  home  de- 
mand, what  an  immense  annual  saving  would  result ! 

Mr.  James  Edward  Calhoun,  Trotter's  Shoals,  Savannah  River,  S. 
O.,  says: 

Eighteen  years  ago  some  half-dozen  tea-plants,  brought  from  China,  were  sent  me. 
I  set  them  in  a  soil  friable,  of  medium  quality,  unmanured.  Nothing  has  been  done 
beyond  keeping  down  the  weeds  with  the  hoe.  The  plants  have  had  no  protection ; 
but  du^g  a  portion  of  the  first  summer  seedlings  have  some  shelter.  As  yet  there 
has  been  no  damage  firom  blight  or  from  insects.  Frequently  leaves  are  clipped  in 
moderation  from  all  parts  of  the  bush,  care  being  taken  not  to  denude.  They  are 
parched  in  an  iron  vessel  at  the  kitchen  fire,  constantly  stirred,  and  immediately  after- 
ward packed  in  air-tight  boxes.  To  prepare  them  for  infusion,  they  are  ground  in  a 
ooffee-milL 

The  eapsules  of  the  tea-nuts  afford  the  most  pleasant  of  bitters.  They  were  saved 
and  given  to  the  matron,  an  item  in  her  fiwteria  medioa  for  my  people,  lone  before  I 
heard  that  a  physician  in  Georgia  had  carefuUy  tested  the  '^  tea-huU,"  and  found  it  to 
possess  all  the  properties  of  the  cinchona. 

At  the  axil  of  every  leaf  there  is  a  fiower-bud ;  often  two,  sometimes  three  bads. 
They  would  be  invaluable  to  the  apiarian. 

On  the  12th  of  November  frost  stopped  the  blooming  of  cotton,  but  swarms  of  the 
honey-bee  continued  to  visit  the  fresn  blossoms  of  the  tea-plants.  This  is  the  perfect 
climate  for  the  tea-plant. 

Mrs.  E.  J.  SoBEVEN,  Mcintosh,  Liberty  Comity,  Gra.,  says: 

My  experience  is  that  the  tea-plant  does  best  in  land  somewhat  low,  but  not  snoh 
as  water  wiU  lie  upon  or  is  ovemowed.  I  sow  the  seed  in  the  fall,  as  soon  as  they 
ripen  and  drop  from  the  bushes,  in  drills  eighteen  inches  apart.  They  come  up  readily 
in  the  spring,  and  by  winter  are  from  three  to  six  inches  high.  Under  the  shade  of 
some  large  tree  is  usually  the  place  selected  for  sowing  the  seed,  for  if  the  plants  are 
exposed  to  the  hot  sun  while  young,  they  invariably  die  the  first  summer.  When  six 
months  old  they  are  ready  for  transplanting,  hav«  generaUy  a  good  supply  of  roots, 
and  can  be  set  out  at  any  time  from  the  first  of  November  to  the  last  of  March.  In 
putting  them  out,  I  have  generally  prepared  holes  to  receive  them,  to  give  a  good 
•tart,  so  that  fine,  healthy  bushes  will  be  obtained. 

The  holes  are  usuaUy  dug  out  ru  foot  or  more  deep,  and  equally  as  wide,  and  filled  in 
with  half-rotted  leaves,  a  little  cow-pen  manure  and  surface  soil;  all  of  this  to  be 
packed  down  to  prevent  water  settling  around  the  plants  whenever  it  rains.  The  tea 
IS  planted  up  to  its  first  leaves,  and  a  uttle  water  given  to  press  the  earth  close  to  the 
roots.  As  soon  as  the  warm  spring  weather  begins  each  plant  is  shaded  from  the  son. 
A  crutch,  two  feet  out  of  the  ground,  is  driven  in  on  each  side  of  the  plant,  a  strong 
stick  placed  across  the  crutches,  and  pine  branches  leaning  upon  this  make  a  cheap 
and  good  shade. 

The  tea,  when  young  and  not  large  enough  to  shade  its  own  roots,  is  very  sensitive 
to  the  heat  of  the  sun.  This  shading  being  somewhat  troublesome,  I  have  adopted 
another  plan.  It  is  this :  to  set  out  uie  pUmts  under  the  shade  of  some  large  bush  or 
tree  until  they  are  about  two  feet  high,  then  take  them  up  carefully,  cut  oftnearly  all 
the  tops,  and  plant  out  in  their  permanent  places.  As  soon  as  spring  opens  they  will 
put  out  sufficient  leaves  to  shade  their  own  roots.  In  April^  1867, 1  thuik  it  was,  Mr. 
Howard,  firom  Baltimore,  who  has  been  engaged  on  a  plantation  for  several  years  in  the 
EasI;,  visited  my  father's  plantation  in  thS  county.  He  expressed  himself  as  surprised 
at  the  splendid  growth  of  the  tea.  Being  there  at  the  time  of  gathering  the  young 
leaves,  he  plucked  itom.  one  bush  alone,  prepared  the  tea  himself,  and  took  it  on  to 
Baltimore,  where  he  had  it  tested  and  weighed.  He  wrote  back  that  it  had  been  pro- 
nounced stronger  and  of  superior  flavor  to  the  imported,  and  that  by  calculation  he 
was  satisfied  that  four  hundred  and  fifty  pounds  of  cured  tea  could  be  made  here  al 
the  South  to  one  acre  of  ground. 
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I  hare  only  piepared  black  tea,  the  process  being  very  easy  and  simple. 

The  leaves  aregathered  the  day  beiore  they  are  to  be  dried,  and  spread  thinly  over 
tables  to  wilt.  Tae  small  leayes  are  cored  by  themselves,  as  they  make  the  most  su- 
perior quality  of  tea.  The  day  after  being  pmoked,  they  are  token  in  the  hands  and 
mbbed  until  they  become  soft  and  flaccid.  They  are  then  placed  in  heaps  and  allowed 
to  remain  so  for  about  one  hour.  They  are  tnen  put  into  a  Dutch  oven,  which  is 
heated  by  a  few  coals  under  it.  While  in  the  oven  they  are  constantly  stirred  with 
the  hand  to  prevent  scorching.  They  are  roasted  five  minutes,  taken  out,  and  rolled 
again  upon  the  table.  After  being  rolled,  they  are  exposed  in  the  open  air  in  tiie  sun, 
and  frequently  stirred.  While  these  are  out  in  the  air  another  set  is  in  the  oven. 
When  all  have  been  roasted,  those  first  put  out  in  the  air  are  brought  in  %nd  roasted 
again  for  five  minutes,  then  taken  out  and  rolled  again.  They  are  now  placed  in  a  sieve 
about  an  inch  thick  and  held  over  a  few  hot  coals,  stirring  all  the  time.  They  are 
then  taken  out  and  rolled  again.  This  process  of  rolling  and  toasting  is  continued 
until  the  tea  assumes  a  dark  color.  After  all  the  leaves  nave  been  treated  thus,  they 
are  put  in  a  basket  and  hung  over  a  few  coals  and  frequently  stirred  until  the  tea 
appears  black  and  dry. 

M.  J.  W.  Feabge^  Fayetteville,  K  0.,  says : 

My  plants  are  now  about  five  feet  high,  and  very  thick  and  bushy  near  the  ground, 
covering  a  space  as  large  as  a  molasses-hogshead;  have  no  protection  from  any  kind 
of  weauier.  Tlie  mercury  has  been  as  low  as  10^  below  zero.  They  do  not  seem  to 
suffer  from  drought,  are  evergreen,  and  bear  a  beautiful  white  fiower  with  little  scent 
until  nearly  ready  to  fall.  The  bees  are  very  fond  of  the  flowers.  My  plants  have 
never  suffered  from  insects  of  any  kind.  Half  a  dozen  plants  furnish  my  family  of 
five  or  six  persons  with  more  tea  than  we  can  use.  We  prepare  it  by  heating  the 
leaves  in  an  oven  until  wilted,  then  squeeze  them  by  hand  until  a  juice  is  expressed 
from  them,  then  dry  them  again  in  the  oveh.  The  tea  is  then  quite  fragrant  and 
ready  for  use.  It  improves  by  age.  We  pick  the  loaves  about  three  times  during  the 
year. 

Mabtin  Guxet  &  Co.,  of  Baltimore^  Md.,  write  as  follows: 

In  response  to  your  request  to  frtmish  you  with  information  relating  to  teas 
and  their  preparation  for  market  that  oux  personal  observation  in  China  and  Japan 
Bug:gests  as  of  value  in  connection  with  your  efforts  to  introduce  tea-culture  into  the 
United  States,  we  beg  to  submit  the  following: 

So  great  is  the  difference  in  appearance  ana  character  between  green  and  black  teas 
and  t£eir  several  flavors  and  varieties,  it  has  always  been  a  disputed  question  whether 
they  "^ere  procured  from  the  same  plant.  The  following  account  of  the  principles 
governing  the  preparation  of  the  several  kinds  of  teas  will  plainly  show,  however,  that 
all  descriptions  of  teas  are  made  from  the  same  species  of  tea-plant,  their  differences 
resulting  chiefly  firom  the  methods  of  treatment  adopted.  The  facts  herein  stated  are 
obtained  from  personal  investigations  in  the  tea-districts  of  China  and  Japan.  Our 
object  is  to  explain,  in  as  simple  a  manner  as  possible,  the  conditions  which  govern 
tho  transformation  of  similar  fresh  leaves  into  the  different  kinds  of  teas,  and  which 
information  we  believe  essential  to  the  successfril  production  of  an  American  tea. 

From  the  time  the  leaves  are  picked  until  finally  i>repared  for  consumption  in  the 
form  of  teas  of  commerce  they  all  pass  through  two  distinct  processes.  The  first  process 
is  one  of  curing  or  drying  the  fresh  leaves,  and  varies  according  to  the  kina  of  tea 
desired.  The  second  process  is  simply  firing  or  roasting,  similar  to  that  of  coffee-roasts 
ing,  after  the  cured  leaf  haa  passed  through  the  first  or  curing  process,  and  is  the  same 
in  all  oases.  Hence  it  follows  that  we  have  to  look  simply  to  the  method  of  curing 
adopted  in  tho  first  process  for  those  peculiar  changes  that  cause  such  striking  dissimi- 
larities in  character  and  flavors  as  are  found  in  the  different  varieties  of  the  commercial 
article. 

In  the  first  process  there  are  three  distinct  methods  of  curing  the  fresh  leaves,  pro- 
ducing the  three  great  classes  of  teas,  viz..  Green,  Oolong,  and  Congou.  The  two  latter 
are  both  black  teas,  and  are  prepared  in  China,  while  the  green  class  includes  the 
green  teas  of  China  and  the  entire  crop  of  Japan.  The  largest  market  for  green  teas 
IB  the  United  States.  The  Oolong  class,  sometimes  called  by  consumers  black  tea  with 
a  green  flavor,  is  also  largely  used  in  the  United  States. . 

The  Congou  class,  including  Souchongs  and  English  Brealdast,  is  almost  exclusively 
used  in  Sngland  and  Austraba.  A  Chinaman  may  convert  his  crop  into  either  of  tho 
three  classes  naoned,  just  as  a  planter  of  tobacco  may  prepare  his  leaves  for  either 
smoking  or  chewing  purposes.  It  is  found  in  China,  however,  that  in  certain  districts 
the  leaf  is  more  profitably  manufactured  into  a  specific  kind  of  tea,  green  or  black, 
Just  as  the  tobacco  crop  of  Connecticut  is  more  advantageously  used  for  smoking  pur- 
poses alone.  To  this  fact,  doubtiess,  the  prevailing  impression  may  be  attributea  that, 
because  one  district  always  makes  green  or  another  black  tea,  the  plants  are  different, 
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especially  when  the  teas  prodttoed  in  either  kxmlity  «ilii1iit  eiuli  naiktd  diibraioei 
in  ftppearuice  juid  chemical  characteristioB. 

Ta  make  it  i>laiii  how  these  three  claeses  come  from  the  same  leaf  and  owe  their  dif- 
ferences to  chemical  chan^  produced  in  cnring,  wo  will  fellow  ^e  hiatory  of  tiia 
fre^  leaf  through  each  of  the  methodB,  three  in  nnmher,  refenred  to  as  the  fint  pnwcaB^ 
till  it  is  ready  Tor  the  eecond  or  roasting  process,  which,  aa  has  been  stated,  is  tte 
•ane  for  all  classes. 

Taking  each  method  in  order,  the  first,  piodncing  the  green  class  of  tea,  may  ba 
called  the  quick  method.  Its  object  is  to  cure  the  lea^with  aa  little  delay  as  poasfbla, 
to  prevent  the  slightest  possible  change  in  the  color  and  chcmioal  propertiee  c€  the 
fresh  leaves.  In  this  method  the  fresh  leaves,  or  only  se  many  as  can  be  cored  by  the 
afternoon,  are  dried  in  wicker  baskets  lined  vrith  paper^  over  a  slow  fire,  or  by 
any  similar  device.  An  illnstration  of  t^  effbots  of  the  quudL  drying  as  presrarvatiTa 
of  ookr  or  quality  is  fbund  in  the  familiar  process  of  pre|>ariu^  green  or  antusin  leaTea 
or  cnring  garden  seeds.  But  little  change  beyond  desiccation  has  been  produced  in 
leaves  thus  cured,  and  that  propertv  of  iiuLucing  wakefulness  is  preserved  in  an  eau- 
nent  degree,  both  the  green  teas  of  China  and  those  of  Japan  oeing  noted  for  th«ir 
exhilarating  qualities.  Teas  of  this  class,  after  being  thus  cured,  are  much  in  the  ocm- 
dition  of  green  coffee,  both  having  been  dried.  It  nas  been  stated  that  the  original 
use  of  the  word  ''green''  as  a{^lied  to  tea  was  in  the  sense  of  fresh,  and  had  no  xeC»r- 
•nce  to  color. 

The  second  method  of  curing  is  mu(^  slower  than  that  cmt^oyed  with  the  green 
class,  and  produces  the  second  great  class  of  teas— Oolonj^  or ''  black  tea  with  a  groBn 
flavor."    There  beine  no  haste  required  in  the  drying,  this  is  retarded  by  i    ' ' 


of  ^e  fresh  leaves,  wbere  thev  aie  allowed  to  wilt,  a  slight  beating  or  sweatingWeang 
induoed.  It  is  this  sweating  that  changes  the  ehemical  nature  of  the  leaTcs  SM  pco- 
dooes  flavors  quite  different  from  those  devek>ped  in  the  green  class.  The  infloaion  in 
boiling  water  has  lost  much  of  the  astringent  qoalities  so  prominent  in  the  fpceen  nliss, 
the  power  of  producing;  wakefulness  has  been  dlminiahed,  while  the  flavor  u  saaltassd 
as  to  constitute  a  distmct  class. 

Pinally,  there  is  the  third  method  of  curing,  producing  the  third  or  Congou  class,  in 
which  very  radical  changea  are'^Mind.  Here  that  strong  chemical  Ibroe  fermentation 
ia  called  into  play,  efleimng  marked  and  deuded  diiferenoes  in  every  reepeet.  The 
leaves  when  gathered  sre  piled  vf  and  steamed  or  damjpoied  in  such  a  way  as  to  induce 
tementatioD,  which  is  arrested  at  the  decired  point.  This  treatment,  it  will  be 
observed,  is  similar  to  that  adopted  in  the  ouing  of  the  tobaooo  Isa^  and  the  oolor  of 
the  pile  of  leaves  is  changed  to  a  dark  reddish-brewn,  almost  exactly  like  that  of 
tobaooo.  The  chemical  changes  produced  separate  this  oUsa  veiy  widely  from  the 
previous  claises.  The  properties  that  induce  wakefrdness  are  ahnoat  destroyecL  the 
astringencv  is  so  lessened  Uiat  nearly  doable  the  weight  is  used  to  make  a  eup  ot  tea^ 
and  both  the  flavor  and  color  of  the  infWon  more  resemble  eoiee  than  green  or  Oo- 
long tea.  In  countries  where  this  Congou  class  is  largely  used  the  oonsus^ition  of 
coffee  has  fallen  o£f  rather  than  iuoroasod  ao  in  England  and  Australia,  where  tea  is 
a  national  beversge— and  the  oonsumption  is  eonfined  almost  ezelasively  to  this  Con- 
gou doss. 

Thus  is  the  tea  crop  of  the  world  divided  into  three  s^)arate  classes,  whose  distino- 
tions  are  due  neither  to  soil,  climate,  nor  leaf^  but  to  the  treatment  the  leaf  receives  in 
the  curing.  Wedo  not  wiirii  it  to  be  understood  that  peculiar  efleots  arenot  daeto  both 
soil  and  climate,  but  we  have  called  attention  to  those  marked  chemical  changes  which, 
according  to  their  several  degrees,  areata  three  great  and  diatinot  classes,  and  which  are 
described  as — 

Green  Tea — dried  by  the  quick  method,  the  dhemioal  changes  in  which  are  very 
slight. 

Oolon{f—thii  slower  method— sweating  without  feimentathm ;  considemUie  chemical 
changes. 

CoN^tf— produced  by  formcntation  of  the  leaf;  in  this  method  radical  (dicmieal 
changes  tu  the  leaf. 

After  the  leaf  had  passed  tlirough  one  of  the  above  methods  it  is  ready  for  the  last  or 
second  process,  whicn  was  stated  to  be  the  same  for  all  kinds,  and  consiste  of  sin4>ly 
liriug  or  roasting  the  leaf.  This  can  be  done  in  open  pans,  its  object  being  tu  do 
exactly  what  we  accomplish  when  we  roast  ceflee. 

With  throe  methods  to  choose  from,  the  que^on  will  be  asked.  Which  produces Iho 
best  kind  of  teat  But  a  little  reflection  will  show  how  impossiole  it  is  to  correctly 
answer  this  c|ue6tiou.  It  is  a  matter  of  taste  and  fanc^,  and  in  localities  where  (me 
mcthoil  may  tail  another  mav  succeed*  It  is  only  after  intelligent  exp^iment  that  a 
successful  result  will  be  reached* 

Wo  have  pun)0Be]y  omitted  all  referenoe  to  the  laborious  manipulation  of  twisting 
and  roUiag  tlio  leaf  into  the  shapes  of  Gunpowder,  Imperial,  Hyson.  &c.,  as  immaterial 
the  natural  shape  of  all  tea  beiiL^  the  same.  These  conventional  rarms  and  the  artifi- 
cial coloring  of  green  tens,  which  people  have  so  long  considered  as  an  essential  part 
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of  good  tea,  we  isnoio  entirely,  and  would  impiOM  on  all  the  importazioe  of  produo^ 
ing  a  tea  solel^r  w  drink  and  not  to  look  at.  Strange  as  it  may  seem,  China  green 
teas  are  valaed  in  onr  markets  quite  as  mnch  for  their  appearance  as  for  their  drinking 
qnalities. 

The  i^bandonment  of  all  mmeoeesary  and  exx^ensiye  manipulation  and  the  deleteiiooa 
vystem  of  coloring  the  natural  prodncts  to  soit  the  demand  of  nninformed  purohaeers. 
in  connection  wiui  the  diffosion  of  correct  information  in  regard  to  the  principlee  and 
methods  of  pr«}>aring  the  leaves  fbr  consumption,  will^  in  our  judgment,  accomplish  all 
that  is  requirea  to  reward  your  etforts  to  introduce,  with  entire  success,  the  prodtiction 
of  tea  upon  American  soil. 

The  following  eartracts  from  a  letter  from  Mr.  M.  L  Saunders,  Debrugorh, 
Upper  Assam,  India,  received  since  the  preparation  of  tne  foregoing 
suticle,  will  doubtless  prove  interesting  in  conneotion  with  the  genersd 
subject  of  tea-culture  and  tea-manufacture : 

.  Sir  :  I  to&ie  the  liberty  of  addressing  yon  on  the  subject  of  your  report  No.  3,  on  th« 
praeticabiUty  of  cultivating  and  fnanufecturing  tea  in  the  United  States. 

I  have  been  engaged  in  tea  eultnre  and  its  manufkoture  since  1864,  and  am  at  pres- 
Mit  the  manager  of  privata  estates  prodnciBg  135,000  pounds  annually.  *  •  •  Ftom 
my  knowledge  of  the  wants  of  the  tea-plant,  I  ocmcludej  after  reading  your  report^  that 
there  should  oe  no  difficulty  in  successrally  introducing  it  into  many  parts  of  the  United 
States.         •  •  •  —^  •  • 

The  inclosed  leaves  show  the  Assam  IndigenouB  (PL  X,  Fig.  8t),  the  Assam  Hybrid 
(PLiLFiff.38),^dtheCniina(PLXI,Fig.39),aninf^andunroUedstate.    *    * 

Nearly  an  our  teas  are  now  made  by  machinery.  Hueh  of  the  cnltivaUon,  even,  is 
done  by  a  machine  with  which  one  man  ooltiYates  two  acres  per  day. 


THE  OLIVE. 

The  department  desires  to  call  the  attention  of  agriculturists  in  a  lai|;« 
portion  of  the  United  States  to  the  importance  of  the  cultivation  of  the 
olim  a  tree  of  great  value  on  account  of  its  fitdt,  the  uses  made  of  the 
\70oa,  and  the  oil  which  is  expressed  fixmi  the  fruit 

Attempts,  here  and  there,  have  been  made  to  cultivate  the  olive  in  this 
country:  but  from  various  causes,  none  of  which  could  be  attributed  to 
the  conditions  of  the  climate  and  soil,  they  were  not  succ^^sftd  to  any 
n«at  extent.  The  country  was  new,  and  farmers  everywhere  were  not 
aisposed  to  enter  upon  the  trial  of  experiments  with  foreign  plants  which 
did  not  promise  immediate  or  yearly  results.  The  time  has  come,  how- 
ever, when  agriculture  is  enabled  to  take  a  broader  scope,  and  experience 
and  observation  teach  a  way  and  means  to  add  to  individual  and  national 
prosperity  in  the  introduction  of  a  variety  of  products  needed  by  our 
people,  suited  to  our  climate  and  soil,  and  for  which  we  have  been 
dependent  in  the  past  ui)on  other  countries. 

Mie  Jesuits,  it  is  related,  introduced  the  olive  into  Oalifomia  more  than 
a  hundred  and  fifty  years  ago,  and  some  of  these  trees  are  still  standing 
and  bearing  fruit,  though  their  cultivation  has  never  been  pursued  in  the 
way  of  a  special  industry.  In  1755  a  gentleman  of  Charleston,  S.  C, 
introduced  the  olive  into  that  State 5  subsequently  (1829)  Mr.  Robert 
Ohisohn,  of  the  same  State,  planted  olive  seeds,  which  produced  trees 
that  are  still  bearing.  A  colony  of  Greeks  and  ilinorcaus,  who  settled 
in  Florida  in  1769,  brought  the  olive  to  add  to  the  prolific  plant  produc- 
tion of  tiiat  semi-tropical  State.  Li  1817  Congress  appropriated  a  grant 
of  lands,  in  the  present  State  of  Alabama^  to  a  company  of  French  emi- 
grants, ror  the  puri)ose  and  en  the  condition  of  tJieir  "introducing  and 
cultivating  the  olive  and  the  grape;  but  the  enterprise  was  not  success* 
fully  prosecuted,  and  finally  felled,  and  the  lands  reverted  to  the  gov- 
eniment.  ^         , 
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Tliomas  Jefferson,  an  advanced  agricalturist  of  his  day,  indolged  the 
hol5e  of  introdadng  the  olive  intp  Vurginia  and  other  Southern  States, 
and  when  in  Paris,  in  1787,  wrote  "that  although  the  olive  waa  the  tree 
the  least  known  in  Americ^  it  was  the  most  worthy  of  being  known,'' 
and  pronounced  it  "of  all  the  gifts  of  Heaven  to  man,  next  to  the  most 
precions;''  and  further  adds:  "Having  been  mysdf  an  eye-witness  to 
the  blessings  which ''this  tree  sheds  on  the  poor,  I  never  had  my  wishes 
so  kindled  for  the  introduction  of  any  article  of  new  culture  into  our  own 
country.'^ 

The  fruit  of  the  olive  is  preserved  by  pickling.  In  this  form  it  is 
esteemed  a  great  table  delicacy,  and  in  Europe  constitutes  an  important 
article  of  food  for  the  people. 

The  wood  of  the  olive,  especially  the  root  part,  is  beautifully  douded 
and  veined,  has  an  agreeable  odor,  and  is  susceptible  of  the  highest  pol* 
ish.  It  is  greatly  pruied  for  these  reasons  by  cabinet-makers,  by  whom 
it  is  wrou^t  into  their  finest  work.  It  was  of  this  wood,  so  hard  and 
lasting  and  of  such  fine  grain,  that  the  Greeks  senlptored  their  divinities 
before  marble  and  ivory  came  into  use. 

The  oil,  unlike  most  other  vegetable  oils  which  are  made  from  the 
seeds  of  plants,  is  contained  in  the  pericarp  or  the  flesh  of  the  fruit,  and 
Is  car^tally  extracted  from  it  before  the  seed  is  pressed.  This  is  known 
as  salad-oU.  It  is  an  inodorous,  pale,  greenish-yellow  fluid,  with  a  bland, 
oleaginous  taste,  unctuous  to  the  touch,  inflammable,  incapable  of  com- 
bining with  water,  and  nearly  insoluble  in  alcohoL  It  is  the  lightest  of 
all  fixed  oils. 

In  other  countries  this  oil  enters  largely  into  the  domestic  economy  of 
every  family.  With  us  it  is  only  use^  as  a  condiment,  but  its  essential 
imi>ortance  is  in  its  use  in  the  arts  and  manufactures.  It  is  also  used  in 
medicine,  and  is  particularly  valuable  in  the  manu&ctore  of  woolens. 
Castile  and  other  fine  soaps  are  made  of  olive-oil  mixed  with  alkalies. 
As  it  becomes  viscid  more  slowly  than  any  other  vegetable  oU,  it  is  espe- 
cially valuable  to  watch-makers,  and  for  the  workings  of  all  complex,  del- 
icate machinery. 

Italy,  Spain,  France,  Portugal,  and  Austria  are  the  countries  where 
the  olive  is  most  extensively  cultivated,  and  where  it  constitutes  a  lai^e 
portion  of  the  wealth  of  the  farmer,  and  fix>m  whence  the  United  States 
and  other  countries  receive  their  principal  supplies.  It  is  cultivated 
also  to  a  considerable  extent  in  Greece,  Sicily,  Morocco,  Trii>oli,  Tunis, 
Algiers,  Turkey,  and  Australia. 

The  finest  oils  for  table  use  are  said  to  be  produced  in  Tuscany,  whence 
they  are  shipped  from  Leghorn  in  various  measures,  from  pipes  of  110 
gallons  to  tiie  flask  of  oil,  with  its  straw  covering,  weighing  about  14 
ounces.  The  Apulian  oil,  grown  in  Italy  and  shipped  from  Naples,  is 
preferred  by  woolen  manufacturers,  by  whom  it  is  extensively  used* 
The  inferior  oils  are  used  in  making  soap.  The  oils  of  Sicily,  like  those 
of  Tunis,  are  too  thin  to  be  used  singly  in  the  manufacture  of  soap,  and, 
being  used  only  for  mixing,  are  less  valuable  than  most  others. 

The  importations  of  ohve-oil  to  the  United  States  amount  to  over 
400,000  gallons  annually,  valued  at  more  than  half  a  million  of  dollars. 

The  countries  which  grow  the  olive  for  purposes  of  commerce  present 
conditions  of  latitude,  climate,  and  soU  similar  to  a  number  of  the  South- 
em  States  and  a  portion  of  the  Pacific  coast  It  is  a  hardier  tree  than 
the  orange,  and  will  endure  a  much  colder  climate.  It  wiU  prosper  even 
ui  barren  soils,  and  requires  but  littie  attention  in  its  culture. 

The  olive,  botanically  speaking  Olea  Europcea^  was  one  of  the  plants 
brought  into  cultivation  at  a  veiy  early  period  of  man's  history,  and  coU' 
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sidei&ble  doubt  now  exists  as  to  its  native  conntiy.  Some  authors  sup- 
pose it  to  have  originally  belonged  to  Western  Asia,  ficom  whence  it 
migrated  into  Southern  Europe  and  Northern  AMca,  while  others  regard 
it  as  mdigenous  to  both  Europe  and  Asia.  The  tree  seldom  exceeds  20 
feet  in  height^  and  has  oblong  or  lance-shaped  leaves,  smooth  upon  the 
upper  sorfoce  but  hoary  underneath,  axillaiy,  ei:ect  racemes  of  dowers, 
and  pendulous  ellipsoidal  fruit  The  fruit  is  a  smooth.  ovaJ  plum,  about 
thiee-foTuths  of  an  inch  in  length  and  one-half  mch  in  diameter,  of  a  deep 
yiolet  color  when  ripe,  whitish  and  fleshy  within,  bitter  and  nauseous, 
but  replete  with  a  bland  oil,  covering  an  oblong,  pointed,  rough  nut 

It  is  a  branching,  evergreen  tree,  of  slow  growth,  very  tenacious  of 
life,  and  of  great  longevity;  so  ^reat,  indeed,  tiiSkt  it  is  thought  probable 
that  the  trees  at  present  existmg  in  the  vale  of  Gethsemane  are  those 
which  existed  at  the  commencement  of  the  Christian  era. 

In  an  ^es  the  olive-tree  has  been  held  in  high  estimation.  It  is  writ- 
ton  that  in  early  times  a  branch  of  it,  borne  to  the  Ark  by  the  returning 
dove,  signified  to  Noah  that  the  waters  on  the  face  of  the  earth  were  sub- 
sidmg.  Among  the  Greeks  and  Romans  wreaths  of  its  leaves  adorned 
the  brows  of  conquerors,  and  it  has  ever  been  regarded  as  the  symbol  of 
peace.  The  value  and  usefulness  of  the  oUve.  the  little  attention  neces- 
sary to  its  culture,  and  the  waste  situations  wldch  it  renders  productive, 
should  make  it  an  object  of  sx>ecial  attention  in  a  large  i>ortion  of  the 
IJiuted  States. 

In  the  East,  where  the  olive  is  cultivated  with  success,  the  mean  tem- 
perature of  the  year  is  between  68^  and  66^;  the  temperature  of  the  win- 
ter not  being  under  42P  nor  that  of  summ^  below  71^. 

Its  cultivation  in  Europe,  however,  where  the  olive  enters  largely  into 
the  mdustries  of  the  people,  and  where  it  is  found  in  perfection,  extends 
as  &r  north  as  latitude  ^^,  showing  that  it  endures  considerable  vicis- 
situdes of  cold  and  heat,  and  that  in  this  country  it  could  be  cultivated 
successfully- from  latitude  35<=>  north  down  to  the  Gulf  of  Mexico,  em- 
bradng  an  area  of  ten  or  a  dozen  States- 
Mr.  P.  L.  Sinunonds,  an  English  author  of  several  valuable  works  on 
agriculture,  has  furnished,  perhaps,  the  most  thorough  iofonnation  on 
t£e  culture,  &c.,  of  the  principal  products  of  the  vegetable  kingdom.  In 
the  course  of  an  exhaustive  treatise  on  the  subject  of  the  olive,  he  states 
tliat  in  France  and  Italy  the  young  olive  bears  firait  at  two  years  old, 
tliat  isy  in  two  years  after  it  has  been  placed  in  the  plantation.  In  six 
^ears  it  begins  to  repay  the  expense  of  cultivation.  After  that  period 
Its  products  are  the  surest  source  of  wealth  to  the  farmer. 

ooH  which  consists  largely  of  lime  is  very  fSstvorable  to  the  growth  of 
the  olive-tree.  Situations  near  the  sea  are  also  favorable  to  it  The 
islands  on  the  coast  of  Georgia  and  Florida,  and  the  seaboard  of  North 
and  South  Carolina,  are  well  suited  to  its  cultivation.  One  of  the  great 
merits  of  the  olive-tree,  however,  is  that  it  will  grow  in  almost  any  situ- 
ation where  there  is  not  a  redundan<7  of  moisture,  and  in  any  land  of 
soil  in  a  latitude  congenial  to  it 

The  olive-tree  is  propagated  by  sowing  the  seeds,  from  cuttings  and 
graftings  which  grow  eafflly  and  readily,  and  from  little  swellings  or 
knobs  called  ua^ij  which  iffe  excrescences  upon  the  bark  contaming 
onbryo  buds.  UovoU  is  a  Tuscan  word,  and  means  little  eggs.  These 
are  similar  to  bulbs,  because  they  are  capable  of  producing  new  plants. 
Th^  are  carefblly  separated  ftom  the  trunk  and  planted  in  the  ground 
whcoie  it  is  intended  thev  should  remain.  The  tree  is  not  very  product- 
ire  untfl  it  is  six  years  old,  when'it  produces  valuable  crops.  From  this 
period  it  yidds  very  abundantly  for  many  years,  even  until  a  great  age 
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itftorthetrankhasbecxiinehoUaw.  Intlkesoatliof  France,  and  in  Italy, 
there  are  olive  groyes  which  are  said  to  be  700  years  old,  and  which  are 
8tiU  productive. 

In  making  a  plantation  the  ^ants  should  be  set  out  in  rows,  about 
the  same  distance  apart  as  are  the  trees  in  an  apple  orchard. 

like  most  other  trees  that  have  been  cultivated  for  a  length  of  time, 
the  olive  has  produced  numerous  varieties,  different  countries  and  even 
different  districts  cultivating  their  peculiar  &vorites.  The  variety  known 
as  Umgifolia  (long  leaf)  and  its  many  varieties  are  chiefly  cultivated  iji 
France^  Italy,  and  Austria.  The  variety  latifolia  (broad  leaf)  and  its 
subvaneties  are  those  chiefly  cultivated  in  Spain.  By  distinct  names 
there  are  five  kinds  whose  cultivation  receives  particular  attention^  via., 
Verdaflj  which  yields  flue  oil  and  makes  a  good  conserve ;  Blanquetj  wiiix 
a  particularly  sweet  and  delicate  oil  (these  two  havelow-growing  brandies, 
which  enable  them  to  be  picked  by  hand);  Bouquettiery  a  very  superior 
oil;  Bedauanouy  which  stands  cold  well;  Olivier  de  Ghrasse  yields  excel- 
lent oil,  but  grows  high,  and  is  not  so  well  adapted  to  picking. 

The  olives  of  the  above-named  varieties  are  propagated  in  various  ways. 
Outtings  of  9  inches  in  length,  taken  &om  one-year-old  shoots,  may  be 
planted  In  a  rich  light  soil  and  kept  moderately  moistened.  The  ground 
ought  never  to  be  allowed  to  become  very  dry.  Under  such  conditi0ns 
the  cuttings  will  root  freely  in  a  few  weeks,  and  be  flt  for  transplanting 
in  twelve  months.  They  are  propagated  also  from  seed.  In  Italy  prop- 
affatiou  is  conducted  in  the  same  mann^  in  which  it  was  during  tiie  time 
<^the  Bomans;  that  is,  from  Uttle  swellings  or  knobs  called  uovoli^  here- 
tofore described. 

In  Spain  the  olive  forms  a  very  considerable  product  of  its  agriculture, 
and  large  tracts  of  land  are  planted  in  olive  groves. 

The  harvest  of  the  ohve  begins  when  they  are  scarcely  ripe.  The 
|[reen  olives  are  put  in  a  solution  of  salt,  where  they  are  kept  for  some 
time  to  cause  them  to  lose  their  natural  bitter  taste.  They  ai*e  then  care- 
fully preserved  iu  vinegar,  mixed  with  different  spices,  and  sold  in  bottles 
or  small  barrels.  In  aU  parts  of  Southern  EoropB  they  are,  in  this  form, 
a  daily  food. 

The  treatment  of  the  ripe  olive  is  more  important.  They  are  gathered 
in  the  fkll,  when  they  are  as  large  as  common  plums.  Their  color  is 
titien  a  dark  green,  and  the  kernel  has  changed  into  a  bard  stone,  whJdi 
contains  a  savory  almond.  The  flesh  is  spongy,  and  its  httie  cells  are 
filled  with  mild  oU,  which  pours  out  at  the  least  pressure. 

The  proper  season  for  gathering  the  olives  for  the  press  is  the  eve  of 
tbeSr  maturity,  which  varies  in  different  dimates  and  in  differ^it  varie- 
ties, but  which  is  easily  distinguished  by  tbe  color  of  the  fruit.  The 
quantity  of  the  oil,  it  may  be  mentioned,  depends  ux>on  gatbeI:^l^  the 
Droit  in  the  first  stage  of  its  maturity.  If  possible  the  harvest  should  be 
completed  in  a  day. 

The  best  manner  of  collecting  the  fruit  is  by  hand,  though  there  are 
two  other  modes.  One  is  by  shaking  and  the  other  by  beating  the 
tree  with  slender  poles,  but  both  are  iiyurious.  The  shaking  harms  the 
roots  and  the  beating  breaks  the  young  shoots  and  branches. 

The  olive-tree,  in  full  bearing,  yields  on  an  average  from  two  to  three 
bushels  of  fruit,  which  would  produce  from  fifteen  to  twenty  pounds  oi 
oiL  -Properly  planted,  an  acre  of  land  should  contain  about  one  hund- 
red  olive  trees.  Grasses  and  other  crops  may  be  cultivated  between  the 
trees  to  advantage,  and  it  is  a  good  plan  to  fold  sheep  in  the  (dive 
orchard.  Olive-oil  may  be  said  to  form  the  cream  and  butter  of  thoe^ 
countries  in  which  it  is  pressed*    There  is  a  common  saying  in  Italy  that 
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^  If  you  waut  to  leave  u  lagtlng  inheritance  to  jour  children's  children^ 
plant  an  olive." 

▲  simple  method  of  pickling  olives  while  green  and  in  a fullgrown 
state,  as  practiced  in  France  and  othes  countries,  is  as  follows:  For  each 
pound  of  olives  take  a  pound  of  good  strong  ashes  (those  fi*om  hickory 
wood  are  the  best)  and  un  ounce  of  good  slaked  lime;  mix  the  lime  and 
adpuss  with  water  until  a  soft  mortar  is  Ibnned,  into  which  stir  or  imbed  the 
olives*  and  finish  by  covering  tlie  whole  mass  with  a  layer  of  dry  ashes. 
Let  them  remain  in  this  state  untU  all  the  bitumen  is  extracted,  which 
may  be  known  by  tlte  stones  slipping  readily  out  of  the  pulp  when 
squeezed  between  the  forefinger  and  thumb,  far  which  purpose  a  few 
may  be  tried  once  an  hour  or  oftener  if  desired.  The  length  of  time 
required  &r  this,  however,  will  depend  entirely  upon  the  quality  of  the 
ashes  and  lime,  and  may  consequently  vaiy  from  two  or  three  hours  to  a 
day  or  two.  Ab  soon  as  the  olives  have  been  deprived  of  their  bitter 
ness,  they  must  be  cleanly  washed  and  put  to  soaJc  in  fresh  water,  whiob 
must  be  changed  about  once  an  hour  for  twenty-four  hours,  when  the 
taate  of  potash  will  be  removed  and  the  water  ceases  to  be  discolored. 
Hie  olives  must  then  be  put  into  bottles  or  jars,  and  a  strong  brine  put 
over  them  made  from  good  rock  or  alum  salt.  This  brine  will  generally 
require  to  be  changed  several  times  in  consequence  of  becoming  ash- 
colored  ;  after  which  the  bottle  must  be  sealed  air-tight,  and  if  kept 
in  a  cool,  dry,  dark  place  the  olives  will  keep  for  years.  Olives  carettiUy 
prepared  after  this  plan  will  be  found  very  palatable  and  delicate,  and 
will  retain  milch  of  the  nutty  flavor  of  pure  olive  oil.  In  their  prepara* 
tion  coriander,  cloves,  ciauamon,  and  such  aromatics  as  are  desired  may 
be  added  to  the  brine. 

Such  of  the  prepared  or  pickled  olives  as  are  destined  for  the  tables 
of  the  luxurious  are  taken  out  of  the  brine  after  a  certain  time,  deprived 
of  the  stones,  in  place  of  which  is  substituted  a  caper,  anchovy,  or  a  bit 
of  truffle,  and  closed  up  in  bottles  of  the  fiincst  oil.  lu  this  manner  they 
are  kept  palatable  for  two  or  three  years. 

In  some  countries,  to  give  the  prepared  olive  a  deeper  gi-een  color,  an 
admixture  of  copper  is  used;  therelbre  those  of  a  fawn  color  should 
always  be  preferr^  in  the  selection. 

The  oil  is  obtained  by  a  simple  process.  The  freshly-gathered  olives 
(the  ripe  fruit)  are  put  into  little  heaps,  and  by  their  own  weight  the 
oil  Is  pressed  out  and  is  caught  in  some  vessel  placed  to  receive  it.  The 
pulp  of  the  fully  ripe  fruit  contains  a  very  large  per  cent,  of  oil.  AVTicn  the 
fruit  ceases  to  give  the  oil  hi  this  way,  by  themselves,  they  arc  cxushed 
in  a  miU  of  very  simple  construction^  when  the  workmen  remove  the 
pulp,  put  it  into  coarse  sacks,  and  subject  it  to  a  xcry  gentle  pressure, 

Tlie  first  oil  exti*acted  and  used  for  ciilinaiy  purposes  is  of  the  piu^cst 
quality,  and  is  called  vii'gin  salad-oil.  The  nulji  in  next  thrown  into 
boiling  water  from  the  surface  of  whUih  the  oil  is  skiniuied.  Even  after 
this  second  process  a  ceitiiin  quantity  is  left  h\  the  rofuHo.  lleing  of  un 
inferior  sort  it  is  used  only  in  making  the  coar^^or  soaps,  plasters,  &c. 
There  is  still  another  quality  of  oU  obtained  by  moifcteuing  this  rcsiduiun% 
breaking  the  stones,  then  boiling  and  again  pressing  it.  This  is  used 
for  burning  pmiwscs,  in  lamps,  &c.  Of  the  refuse,  at  last,  fonucd  into 
cakes  by  the  pressure  in  extracting  the  oil,  a  goo<l  fuel  is  made,  whiijh 
bums  steadily  and  gives  a  good  light.  From  the  ashes  of  this  a  ]>ot;ish 
is  made.  After  the  oil  has  been  drawn  it  dejxisits  a  white,  librous,  and 
albuminous  matter,  but  when  this  deposition  has  taken  place  It  under 
goes  no  further  alteration,  and  is  ready  for  bottling.  The  utmost  cleajr 
uness  is  necessary  in  making  the  oil.    With  the  nicest  economy  in  tU^ 
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process,  which  is  finished  in  a  day,  it  amonnts  in  weight  to  neariy  one- 
third  01  the  fruit  The  mean  produce  of  the  tree  may  be  assumed  in 
France  at  ten  pounds,  and  in  Italy  at  fifteen,  but  single  trees  hd>ve 
been  known,  in  a  good  season,  to  yield  eight  or  ten  times  that  quantity. 

The  oU-miU  retains  nearly  its  primitive  form,  and  consists  of  a  basin 
raised  two  feet  from  the  ground,  with  an  upright  beam  in  the  middle^ 
around  which  a  massive  millstone  is  turned  by  water  or  by  a  beast  of 
burden.  The  press  is  soUdly  constructed  of  wood  or  of  cast-iron,  and  is 
moved  by  a  compound  lever. 

Gallipoli,  in  Italy,  suppUes  large  quantities  of  dll  to  fordgn  countries, 
and  is  celeorated  for  its  fine  purified  oils.  It  is  clarified  to  the  highest 
degree  by  keeping  it  in  cisterns  hoUowed  out  of  the  rock  on  whic£  the 
town  is  built  Wlien  shipped,  it  is  put  into  well-consti-ucted  casks,  the 
staves  of  which,  before  they  are  put  together,  are  weU  soaked  in  sea- 
water.  In  this  condition  it  wOl  perfomf  long  voyages  in  die  heat  of  tiie 
summer,  without  waste  or  leakage. 

The  olives  of  which  the  Gullipoli  oil  is  made  are  never  gathered  from 
the  trees,  but  allowed  to  drop  in  their  maturity  on  the  grouncL  whore 
they  are  picked  up,  chiefly  by  women  and  childi'en,  and  carried  to  the 
milL 

Aix,  in  France,  is  also  celebrated  for  its  olive  groves  and  the  manu- 
fiicture  of  superior  qualities  of  oiL 

Olive  oUs  are  classed  into  table  or  edible  oil,  refined  oil,  manu&ctor 
ing  oil,  and  burning  oiL  The  first  or  salad  oil  is  divided  into  fine,  Boper 
fine,  and  ordinary. 

The  Italians  keep  their  oil  in  stone  jars.  The  oil  for  sale  is  filled  into 
barrels  made  of  os^  staves  imported  from  (Germany. 

The  treatment  of  oU  resembles  somewhat  that  of  wine.  By  a  long  rest 
dregs  will  settle  at  the  bottom,  which  must  be  removed  or  the  oil  woold 
become  rancid,  therefore  the  barrels  are  tapped  every  six  months  and 
filled  anew.  Oils  of  a  finer  quality  can  seldom  be  left  more  than  three 
years. 

The  process  of  refining  oil  is  as  follows :  Large  shallow  tin  boxea  aie 
made  with  small  holes  pierced  in  the  bottom,  tvrhich  is  then  covered  with 
a  thin  sheet  of  wadding.  Four,  five,  or  more  of  these  boxes  are  placed 
on  frames,  one  over  the  other,  and  the  oil,  being  poured  into  the  top  bo^ 
is  allowed  to  soak  through  the  wadding  and  drop  into  the  next  box,  ana 
so  on  until  it  gets  into  the  last,  when  it  runs  off  into  the  tanks.  Ike 
wadding  retains  all  the  thick  particles  contained  in  the  oil  when  it  c(»neB 
from  the  mill,  and  leaves  it  perfectly  clear. 

Mr.  Robert  Ghisolm,  of  Charleston,  S.  0.,  writing  under  recent  date  in 
regard  to  his  experience  in  the  cultivation  of  the  olive,  says : 

I  pre 

CODfiOl 

received 

makhie.  Both  varieties  bear,  and  equaUy  abundantly  in  my  soil,  bnt  the  variety  sent 
tor  stooks  bore  fimit  which,  although  lar^r  than  that  bomo  by  the  variety  for  making 
oU.  yet  it  was  inferior  in  quality,  and  did  not  even  make  as  good  pickled  olives,  but  as 
I  cud  not  know  the  difference  between  them,  both  were  propagated  equaUy  as  long  as 
I  continued  to  increase  my  trees,  which  I  did  until  I  had  between  250  and  500  trees, 
many  of  which  are  still  alive  and  growing,  and  well,  as  well  as  could  reasonftUy  be 
expected  from  the  repeated  burnings  of  tne  land  b^  the  negroes  Just  after  the  war, 
when  they  took  possession,  and  since  my  return  the  little  attention  that  I  could  ffive 
them.  Before  the  war  it  was  my  practice  to  manure  the  ^ve  every  roring  and  pTant 
it  either  in  sweet-potato  slips  (layers  of  the  vine),  or  «Soow"  or  "clay"  pease,  and 
then  the  trees  bore  most  abundantly  and  regularly  every  year,  almost  to  the  breaking 
down  of  large  branches^  The  nonnal  habit  of  the  olive  tree,  like  Uiat  of  most  other 
fruit  trees  under  ordinary  treatment,  neglect  to  bear  a  fuU  crop  one  year,  and  tlM 
next  year  rest  and  recruits  The  soil  of  my  pIantation.wa8  a  rather  stiJOT  day.loaniyjo 
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which  pears  throve  admirably  and  bore  only  too  welL  i^hile  peaches,  grapes  and  ap- 
ples did  not  thrive.  Some  years  ago  I  made  a  little  ou  and  exhibited  it  at  the  foir  of 
we  Sonth  Carolina  Institnte,  and  was  awarded  a  premium  for  it,  but  as  the  gather- 
ing of  the  olives  had  to  be  done  JUst  at  the  most  bnsy  season  of  a  planter's  year,  I 
never  gathered  any  crop.  I  was  a  large  cotton-planter  and  snoh  a  small  business 
wonld  not  pay,  as  labor  was  limitejd  and  needed  for  more  profitable  employment. 
However.  I  always  gathered  enough  to  pickle  for  flEumly  use  and  to  make  presents  to 
my  fidends. 

The  following  is  the  recipe  by  which  I  have  always  pickled  my  olives,  and  for  which 
I  have  reoeivea  several  premiums  (the  same  as  found  elsewhere  in  this  paper,  derived 
from  Blr.  Chisolm). 

The  main  reason  why  I  never  made  my  olive  crop  into  oil  was  that  I  could  not.  in 
this  country,  get  bags  that  could  stand  the  pressure  necessary  to  extract  the  oil.  Can- 
vas could  not  stand,  neither  Dundee  bagging,  as  I  tried  both  and  foiled. 

In  Europe  bags  or  sacks  called  **  cabas  d'esparlerie,"  as  I  read,  are  the  only  ones  that 
are  used,  and  I  never  could  procure  any  in  this  country. 

I  had  a  cotton-seed-hulling  machine  and  a  powerful  press,  but  being  unable  to  pro- 
cure the  necessary  bags  to  suuid  the  pressure,  could  do  notmng. 

Olives  are  eaten  gr^dily  by  cattle,  sheep,  hogs,  and  poultry,  and  for  feeding  any  of 
the  above  stock  it  would  pav  handsomely  to  cultivate  the  trees.  Poultry  proved  to  be 
very  fond  of  the  olives  wnile  steeping  for  pickling,  and  for  seveval  winters  1  kept  a 
small  stock  of  hogs  in  fine  order  upon  the  npe  olives  daily  shaken  down  for  them,  and 
yet  they  are,  when  ripe,  about  as  bitter  as  quinine. 

I  have  cultivated  successfolly  the  Capers  plant  (Cappmrii  $piMra)y  makins  amiuaDj 
four  bottles  to  each  plant,  with  no  more  trouble  than  gathering  the  buds  and  dropping 
them  in  a  bottle  of  vinegar  at  hand.  The  plant  endures  our  climate  perfeotlv,  with 
the  precaution  of  covering  each  plant  in  the  autumn  with  a  bushel  (more  or  leas)  of 
long  manure. 

The  truffles  can  be  cultivated  in  this  country,  and  could  hardlv  foil  to  prove  a  vecy 
lucrative  small  industiy,  as  it  is  suited  to  very  poor,  sandy  lands,  and  only  requiref 
the  cultivation  of  a  certain  variety  of  the  oak  (t|he  Quercus  pubes)  for  its  productioiL 
The  truffles  are  worth  (4  per  pound  in  the  markets  of  Paris. 

Mr.  Frank  A.  Eimball,  of  Oalifomi%  in  writing  of  the  cnltiyatian  of 
the  olive  In  that  State,  says: 

That  this  tree  is  wonderfhlly  productive  for  one  so  long  lived  is  evidenced  by  the 
foot  that  Mr.  Thomas  Davis  jgatbered  192  gallons  of  fimit  &om  one  tree,  which  netted 
htm  over  |150  (in  1873,  at  Mission  San  Diego).  This  orchard  is  now  under  control  of 
the  Catholic  fiiission,  and  is  entirely  nncared  for.  In  the  sprins  of  1872 1  procured  some 
limbs  from  this  orchard  and  cut  them  into  pieces  about  12  inches  long,  and  on  the  9th 
of  May  set  them  out.  In  the  foil  of  1876  I  picked  five  gaUons  of  olives  from  one  of  the 
trees,  and  in  1877  I  gathered  about  12  gallons  from  the  same  tree,  the  row  of  eleven 
trees  averaging  about  six  gallons  each,  which  would  bring  |1  per  AnEdlon  to-day  at 
wholesale.  In  April  of  1875  I  bought  cuttings  for  five  acres,  and  set  them  out  during 
that  and  the  following  month.  None  of  them  started  till  August.  (The  cuttings  were 
taken  ficom  the  trees  in  January  and  lay  exposed  tiU  April.)  The  following  February 
one  of  the  trees  bloomed,  and  in  October,  fourteen  months  from  the  time  the  first  leaf 
put  out,  I  gathered  one  ripe  olive.  The  succeeding  February  it  bloomed,  and  in  October 
last  some  of  the  fruit  was  ripe  and  stiU  nngathered.  Over  fifty  of  the  trees  bloomed, 
but  I  allowed  only  two  to  bear  fruit.  I  have  cultivated  Uiese  trees  as  follows :  Cut- 
tings were  watered  four  times  the  first  year,  six  gallons  per  tree  each  time;  next  sea- 
son four  times,  with  quantity  Increased  to  ten  nidlons;  and  Ln  the  past  season  four 
times,  increasing  the  quantity  to  about  fifteen  ^^ons.  After  each  watering  I  stir  the 
ground  around  the  trees,  usually  with  a  garden  rake.  My  trees,  some  twenty-five 
acres,  are  set  out  at  an  average  distance  of  24  feet  each  way.  I  hope  to  add  twenty 
acres  this  year,  believing,  as  I  do,  that  at  three  years  old  they  will  pay  an  income,  and 
at  five  years  old  wiU  produce  from  three  to  five  hundred  gaUons  of  fruit  per  acre. 
The  wholesale  price  of  San  Diego  olives  has  never  been  less  than  80  cents  per  gallon. 
Our  market  is  the  world. 

Mr.  EL  S.  Eedney^  Maitland,  Orange  Connty,  Florida,  writes: 

The  olive  grows  as  luxuriantly  in  Florida  as  in  its  native  lands.  There  are  groves 
of  immense  olive  trees  in  portions  of  this  State  which  are  annually  loaded  with  fruit. 
This  fruit  is  of  the  poorest  varietv  of  the  olive,  as  I  know,  having  paid  particular  at- 
tention to  the  olives  grown  near  Oporto,  in  Spain. 

Orange  County,  from  its  altitude,  as  compared  with  most  other  counties  of  the  State, 
is  particularly  suited  to  tiie  growth  of  the  olive.  The  only  objection  to  their  culture 
is  the  time  required  to  bring  the  fruit  to  perfection,  but  the  dwarf  olives  of  Oporto 
commence  to  bear  in  three  or  four  years  mm  the  sdon,  and  produce  large  fruit  of 
mperior  quality. 
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SHIPMENTS  OF  FRESH  MEAT  TO  EUROPE. 

The  month  of  October^  1875,  reoorcLi  on  important  era  in  the  develop- 
ment of  the  rosoorces  of  this  country.  It  was  then  that  the  ahipmmti 
of  firesh  meat  as  a  business  was  began.  A  few  lire  cattle  had  been  sent 
to  foreign  markets  before  this  period^  and  a  few  have  crossed  the 
ocean  since,  but  as'this  mode  of  shipment  is  very  expensive  on  aecoont 
of  the  large  space  required,  and  as  it  also  embodies  a  heavy  shrinkage 
in  the  condition  of  the  animal^  it  can  never  assume  such  proportions  as 
.  will  make  it  an  object  of  material  interest.  As  ocean  freights  are  charged 
by  the  space  occupied  instead  of  by  tiie  actual  weight,  40  cubic  feet  bdng 
reckoned  a  ton,  a  more  compact  form  of  shipment  was-a  necessity.  The 
high  price  of  meat  on  the  other  side  of  the  Atlantic  proved  such  an  in- 
centive to  Yankee  genius,  that  two  processes  have  been  invented  and  are 
now  in  successiul  operation  for  preserving  meat  fresh  while  in  transit, 
and  delivering  it  in  good  order  for  consumption  in  the  markets  of  the  Ola 
World.  As  these  processes  were  ftdly  described  in  the  Report  of  the 
Dwartment  one  year  ago,  they  need  not  be  repeated  here. 

Mr.  Timothy  G.  Eastmsm,  the  pioneer  shipper  of  fresh  meat  to  Europe, 
has  forwards  to  Liverpool  and  London  dunng  the  past  year  (from  Jan- 
nary  to  January)  26,333  carcasses  of  cattle,  14,929  of  mutton,  200  of  pigs, 
and  45  of  veal ;  to  Glasgow,  Scotland,  13,6G0  carcasses  of  beef,  5.567  of 
mutton,  and  13  of  veal ;  to  Havre,  France,  201  carcasses  of  beef.  The 
shipments  to  France  have  Just  begun  and  the  demand  is  therefore  limited^ 
but  is  slowly  increasing.  Mr.  Eastman  has  increased  his  shipments  over 
1876.  His  lowest  shipment  in  any  one  week  (and  this  was  tluiing  the 
hottest  weather  in  summer)  was  300,  and  the  highest  in  one  week  was 
1,500;  this  was  in  winter.  During  the  summer  the  refrigerators  are 
used  extensively  for  the  transportation.  His  shipments  for  the  last 
week  in  January,  1878,  were  1,520  cattle  and  1,200  sheep.  Ue  intends 
to  increase  his  onsiness  during  the  coming  year,  and  has  added  five 
steamers  on  the  National  Line  and  two  French  steamers  to  the  number 
on  which  his  refrigerators  are  placed.  He  does  not  send  as  much  to 
Glasgow  as  formerly,  as  the  market  there  was  overdone.  The  market 
on  the  continent  is  as  yet  an  exx)eriment,  and  embodies  the  necessity  of 
creating  a  more  general  habit  among  the  people  of  eating  more  meat, 
and  a  taste  and  a  d^nand  for  American  beef  and  mutton.  In  Great 
Britain  it  was  only  necessary  to  overcome  the  prejudice  against  the 
American  product,  and  the  demand  naturally  increased.  In  Great  Brit- 
ain the  future  oonflUm)>tion  of  American  meat  is  only  a  question  of  abili^ 
to  buy  on  the  part  of  the  people  of  that  countr5%  The  i)rocess  of  cool- 
ing and  caring  for  the*  meat  has  not  been  cliange<l,  but  a  few  improve- 
ments have  been  made  in  the  construction  of  the  refrigerators  and  in  the 
placing  of  the  meat  The  hooks  are  now  adjusted  so  that  the  quarters 
hang  sufficiently  separate  to  allow  the  cool  air  to  circulate  freely  between 
them,  and  to  swing  with  the  motion  of  the  ship  without  rubbing  against 
each  other.  The  doors  of  the  rcfiigerators  now  shut  on  rubber  jaws  to 
make  them  tight,  and  the  air-tubes  which  convey  the  air  from  the  ice  are 
made  much  larger,  and  with  round  instead  of  square  comers,  to  enable 
the  currents  of  air  driven  by  the  jaws  to  pass  through  them  with  more 
force  and  rapidity.  The  ice  boxes  have  better  drainage,  allowing  the 
water  from  the  melted  ice  to  escape  more  freely,  thereby  reducing  the 
tendBicy  to  melt. 

The  best  cattle  are  most  in  demand,  and  Mr.  Eastman  ships  none  but 
the  heaviest  animals.    He  has  an  agent  iji  Chicago  who  selects  his  oaj^ 
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tie  in  that  market,  and  ships  them  direct  to  the  yards  of  the  New  York 
Central  and  Hadson  Eiver  Raikoads,  located  at  West  Fifty -ninth  street^ 
New  York,  where  they  are  slaughtered,  and  where  exteni^ve  relrigerators 
have  been  constructed  to  keep  and  prepare  the  beef  before  transferring 
to  the  r^rigerators  on  the  steamers.  A  large  force  of  men  are  here  em- 
ployed in  kiUing  the  animals  and  prepaiing  the  carcasses  for  shipment,  uid 
in  packing  the  hides  and  rendering  the  talk)W.  I^ir.  Eastoan  has  received 
as  many  as  fifty  car-loads  of  cattle  in  one  day.  The  average  weight  of  the 
cattle  sent  abroad  is  800  pounds.  They  range  Ci'om  050  to  H^  pomids  when 
dressed.  A  few  extra  cattle  have  dj^sed  as  high  as  1,300  pounds.  The 
wei^it  of  the  carcasses  of  mutton  has  averaged  GS  pounds.  They  have 
vaned  all  the  way  irom  GO  to  80  pounds.  No  large  hogs  are  sent — only 
what  are  termed  ^'  block  hogs,"  which  e^i  be  cut  up  and  sold  fresh  to 
good  advantage.  Their  average  wdght  is  120  pounds.  Fiesh  jxtrk  does 
not  ke^  well,  and  a  small  quantity  only  is  required  to  HU  the  demaiML 
TktQ  liu-gest  propostion  of  beeves  shipped  will  weigh  from  800  to  SoO 
ponndfi  net.  These  fat  and  heavy  steers  are  scarce,  and  are  gathered 
hom  all  over  the  West.  The  best  ones  come  from  Kentucky,  where  they 
attain  these  desirable  proportions  feeding  on  the  blue-grass  which  grows 
to  sach  perfection  in  that  State.  Two  hundred  and  dfty  cattle  a  we^ 
are  sent  fcHward  frt>m  Kentucky  for  this  special  market.  One-third  of 
his  whole  shipm^it  comes  from  lllin<»S|  where  they  are  &ttened.  Many 
of  tbeoDB  howeiver  are  bred  farther  west.  Iowa  ftimishes  about  oae-e^xOn, 
Iffissonri  about  one-fourth,  Kansas  about  one-fourth,  and  Netowka  about 
one-eighth.  A  few  come  frxnn  the  fiur  west — frx»n  the  graa^  vailays  of 
the  Booky  Mountauia.  No  Texas  cattle  are  ever  sent  to  a  feragn  mafket^ 
a«  tb^  aie  too  light  in  the  quarters.  High  graded  shortrhoms  or  nieal^ 
natives  are  preferred,  and  are  the  most  pn^table.  The  Littier  are  bred 
in  tbe  various  parts  <»  the  Western  States,  and  are  descended  60m  the 
native  cattte  taken  by  theeaily  settlors  from  t)ke  East  As  is  well  known 
the  native  oattle  oi  the  older  States  are  a  mixture  of  the  blood  of  the  vari- 
oufi  lH>&eds  brought  odgiually  from  Europe.  From  Ookirado  and  the 
Territories  a  good  class  of  cattle  now  come  forward,  which  are  erosset  of 
ahort-hom  buUs  upon  the  Texas  and  Cherokee  cows.  Tlie  latter  are  blaolL 
and  black  and  white,  and  are  generally  larger  than  the  Texas  cattle,  aaa 
have  be»i  bred  among  these  Indians  so  long  that  they  have  become 
eetaUi^hed  as  a  distinct  breed;  they  are  descended  from  the  cattle 
biought  over  by  the  French.  The  Texas  cattle  Introduced  from  Spain 
are  mostly  yellow,  fawn,  and  light-red.  The  cmsses  uiK>n  these  two 
breeds  are  a  ^»cided  improvement  u}K>n  the  original  types,  and  some  of 
them  have  been  sent  abroad.  A  second  cross  would  improve  them  mudi 
more  by  Sickening  the  qnarters  aaid  the  loinn,  thiu  making  them  more 
desirable. 

The  margin  for  profit  in  the  foreign  shipmont  of  fresh  meat  is  very 
dose.  Beef  is  not  so  high  at  this  time  as  it  was  last  year.  The  largest 
proportion  of  the  beef  shipped  abroad  is  worth,  in  the  New  York  mar- 
ket, 9  to  10  cents  per  pomid  by  tlie  carcass.  The  sasie  beef  on  the  other 
tide  of  the  Atlantic  brings  from  5^  to  04  i)ettoe — 11  to  13  cents  per  pound. 
The  market  on  the  other  side  is  liable  to  be  glutted  with  mea^  at  which 
time  the  piioes  are  forced  down  to  a  much  lower  figure.  This  was  the 
easedurin^;  the  holiday  weeks,  owing  to  the  infiux  of  poultry  and  holi- 
day aaimaTs,  which  so  ran  the  market  down  in  price  that  the  American 
meat  landed  at  this  time  was  sold  at  a  mere  nominal  {siee,  causing  a 
heavy  loes  to  the  shippers. 

The  sales  of  Mr.  Eastman  have  averaged  during  the  year  about  6] 
poioe,  e%as^  to  Hi  o&it:^.    The  English  market  is  exceedingly  flaotttat' 
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ing,  hence  the  risks  in  shipments  are  increased.  The  actual  HX)St  of 
shipment,  including  bagging  the  quarters  (each  quarter  being  sewed  ap 
in  a  sack),  ice,  freight,  and  commissions  for  selling,  is  about  three  oenta 
a  pound.  If  a  dollar  a  head  could  be  made  on  each  beef  it  would  be  a 
satisfactory  and  paying  profit.  A  quarter  of  a  cent  per  pound  is  a  good 
profit.  With  this  small  margin  only  the  shipment  of  large  numbers  will 
make  it  a  paying  business,  and  then  only  upon  the  basis  that  all  the 
appliances  must  be  of  decidedly  a  thorough  and  systematic  character, 
backed  up  by  the  most  economical  management. 

One-half  of  the  sheep  shipped  by  Mr.  Eastman  are  fix)m  Kentucky. 
About  one-quarter  are  fattened  in  the  western  part  of  New  York,  having 
been  bred  in  Ohio  and  Michigan.  These  two  States  aSao  famish  the  hoi- 
anoe  of  the  sheep,  where  they  are  both  bred  and  &ttened:  in  blood  th^ 
are  a  cross  of  Merino,  Cotswold,  and  Leicester.  The  Downs  sell  the 
highest  in  Europe,  but  this  valuable  blood  has  not  been  generally  dissem- 
inated in  America,  on  account  doubtless  of  the  £aiCt  that  the  wool  is  li^ht 
and  low-priced,  and  the  American  fiaxmer,  except  in  very  few  instances, 
has  not  yet  learned  to  appreciate  a  breed  of  sheep  with  their  mutton 
qualities  as  the  most  important  basis  for  profit  The  Downs  are  the  best 
for  this  purpose,  because  they  mature  early  and  have  the  plumpest  loins 
and  the  thickest  backs.  The  most  preferable  carcass  to  ship  is  one 
weighing  not  less  than  eighty  pounds*  1!biB  would  carry  the  Uve  animal 
up  to  one  hundred  and  fi%  pounds.  Heavier  sheep  than  this  do  not  sdl 
well,  as  there  is  too  much  fitt  in  proportion  to  the  muscle.  Nextinquidity 
to  the  Downs  for  a  mutton  sheep  are  the  Ootswolds.  They  are  not  equal 
to  them  in  the  rapid  growtii  and  maturity  of  the  carcass,  but  the  wooL 
being  long  and  lustrous,  sells  at  a  much  higher  price.  The  ofi^ring  of 
Merino  ewes,  gotten  by  Southdown  rams,  makes  a  good  mutton  sheep; 
but  when  a  nirther  cross,  is  made  eitiier  by  a  Southdown,  a  Shropshire, 
or  an  Oxfordshire  down,  the  size  would  be  increased  and  a  better  matton 
sheep  produced.  A  dash  of  Mermo  blood  in  a  coarse-wooled  sheep  be- 
gets hardiness  and  a  better  ability  to  stand  the  storms  and  suddai 
changes  incident  to  our  fitfol  and  severe  climate.  There  is  a  compact- 
ness of  form  in  the  Merino,  and  closeness  and  thickness  of  the  fleece, 
which  is  valuable  to  engraft  upon  the  coarser  and  looser- wooled  breeds. 
A  portion  of  Merino  bl^)d  of  at  least  one-fourth  is  essential  in  the  sheep 
for  the  great  plains;  and  here  the  American  shepherd  can  multiply  ms 
docks  so  cheaply  that  he  may  defy  the  competition  of  the  world.  Mut- 
ton will  bear  transshipment  equally  well  if  not  better  than  beef.  With 
a  suitable  article,  adapted  to  the  wants  of  the  shipper  and  the  demands 
of  his  customers,  the  market  can  be  extended  to  such  proportions  as 
undoubtedly  to  kee]>  pace  with  the  improved  flocks  which  may  be  multi- 
plied to  an  almost  unlimited  extent  in  the  great  pastoral  regions  of  the 
United  States,  which  are  specially  designed  for  sheep-grazing. 

Mr.  Eastman  does  not  intend  to  ship  to  Germany  this  year,  as  be  oon- 
siders  Prance  a  sufficient  field  to  develop  for  the  present.  It  costs  $2U>0 
more  to  send  a  carcass  of  beef  to  Hamburg  than  to  London  or  Liverpool, 
and  as  the  price  there  is  but6  to  7  pence  per  pound,  the  margin  for  profit 
is  not  proportionately  widened.  What  makes  the  initiation  of  the  enter- 
prise  more  undesirable  is  the  fact  that,  notwithstanding  these  adverse 
circumstances,  the  German  steamship  lines  and  dealers  on  the  other  side 
insist  that  the  American  shippers  shall  run  all  the  risks,  without  any 
guarantee  for  sales  or  paying  prices.  This  is  too  much  of  a  test  even  for 
American  enterprise,  and  with  this  outlook  no  beef  shipments  will  be 
made  to  Germany,  at  least  for  several  ye^ars  to  come.  In  Havre  the  city 
Mthorities  charge  one-half  cent  per  pound  dues,  and  the  govemment 
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one  cent  per  pound,  on  all  the  meat  sold,  for  the  privilege  of  selling.  If 
this  onerous  tax  snonld  be  removed  it  would,  of  itself  make  a  profit 
entirely  satisfactory  to  shippers,  and  enable  them  more  successfully  to 
compete  in  a  limited  market  At  the  present  time  Germany  is  shipping 
live  cattle  to  England,  and  is  a  competitor  with  the  American  producer. 

Messrs.  Sherman  &  Gillette  have  reduced  their  shipments  very  largely 
fipom  what  they  were  at  the  close  of  1876.  During;  the  year  1877  they 
reduced  their  shipments  fully  50  per  cent  below  what  they  were  at  the 
beginning  of  the  year.  On  account  of  this  great  reduction  they  liave 
taken  their  refirigerators  entirely  out  of  the  Cunard  line,  and  also  out  of 
the  ships  of  the  National  and  bristol  lines.  Their  shipments  are  now 
confined  to  tiie  Inman  steamers.  The  shipments  were  stopped  in  the 
summer  on  the  above  lines,  and  during  Uie  Ml  the  contracts  were  an- 
nulled. During  the  summer  months  their  shipments  were  Ught  and 
scattering.  The  week  ending  January  28,  1878.  they  seijt  forward  by 
the  Inman  steamer  176  cattle,  100  sheep,  and  190  hogs.  They  ship  the 
same  quality  of  beef  as  Mr.  Eastman,  ranging  in  weight  fiK)m  seven  to 
eight  hundred  and  fifty  pounds,  fully  one-lmlf  equaling  the  heavier 
weight  Now  and  then  a  consignment  of  cattle  is  made  running  up  to 
one  thousand  pounds  and  over.  They  aim  to  have  sheep  average  seventy 
pounds,  and  tliey  range  from  sixty  to  eighty  pounds.  Pigs  average  one 
hundred  and  thirty  pounds.  Their  slaughter-pens  and  cooling-refrigera- 
tors are  located  at  Harsimus  Gove,  Jersey  Gity ,  at  the  termination  of  the 
Pennfylvania  and  Erie  railroads.  A  majority  of  their  cattle  are  fed  in 
Illinois;  some  come  from  Kansas  and  some  from  Nebraska.  One  hun- 
dred in  all  of  their  last  year's  ^pments  were  driven  from  Golorado;  and 
10  per  cent  of  the  whole  (and  these  among  the  best)  came  from  the 
valley  of  the  Shennandoah,  in  Virginia.  Twenty-five  per  cent  of  their 
sheep  came  from  Ganada,  while  New  York  State  frimished  as  many  more. 
The  balance  were  mostly  from  Ohio.  Mr.  Gillette  does  not  tbmk  that 
American  beef  has  averaged  more  than  5  pence  (10  cents)  per  pound  in 
the  English  markets  during  the  past  year.  They  nave  not  changed  their 
process  of  preserving  the  meat  but  hieive  widened  the  space  between  the 
walls  of  the  refrigerators,  as  the;^  found  that  the  sides  of  the  steamers, 
being  of  iron,  be^une  so  hot  durmg  warm  weather  that  the  heat  pene- 
trated through  the  compartments  and  affected  the  temperature  of  the 
meat-boxes.  Salt  and  i«e  are  still  used,  and  the  brine  formed  in  the  res- 
ervoirs is  pumped  through  pipes  around  the  meat  the  same  as  formerly. 
The  hooks,  howidver,  have  be^  changed  to  prevent  the  meat  from  rub- 
bing and  bruising.  They  do  not  intend  to  increase  thek  shipments 
durmg  the  present  year  above  what  they  are  now  doing. 

Messrs.  Soffey  &  Go.  are  also  located  at  Harsimus  Gove,  and  ship  about 
one  hundred  cattle  per  week.  They  will  not  increase  their  trade,  but 
will  decrease  during  tdie  coming  year.  The  shipments  from  Harsunus 
Gove  have  fallen  on  lai^^dy  from  what  they  were  at  this  time  last  year. 
There  are  only  three  firms  shipping  fresh  meat  by  steamers  from  New 
York,  to-wit,  Timothy  G.  Eastman  &  Go.,  Messrs.  Sherman  &  Gillette, 
and  Daniel  Soffey  &  Go.  Messrs.  Snowden  *&  McGonville  and  Samuels 
&  Go.,  shippers  last  year,  have  stopped  altogether,  and  their  meat-boxes 
have  been  removed  from  the  steameis.  Messrs.  Stahlnecker  &  Go.,  a 
firm  which  began  Hie  business  in  1877,  have  likewise  suspended  shippiug 
for  the  present,  and  may  not  send  any  more.  When  in  tiie  business  they 
used  two  refrifferators.  Messrs.  AUerton  &  Go.,  in  Philadelphia,  have 
likewise  ceased  operations,  and  Messrs.  Martin,  FuUer  &  Go.  have 
reduced  tiieir  business  to  an  occasional  shipment  The  above  parties 
aro  the  only  ones  at  present  engaged  in  shipping  fresh  meat  from 
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America,  except  occasioiially  a  few  live  steers  are  sent  eat  by  tlie  Olas 
gow  lines.  The  beef  supplies  are  gradually  dianging  fartker  trest 
Kansas  and  Nebraska  now  famish  a  liberal  qaota  and  Colorado  a  oon- 
sid^uble  per  cent  of  the  best  beef  coming  to  the  seaboard.  One  cob- 
sigument  fix)m  Oregon  has  reached  New  Yorit.  They  were  big,  bony 
cattle,  and  were  driven  southward  to  tiie  neoi^est  point  on  the  California 
and  Oregon  Railroad,  from  whence  tiiey  were  snipped  by  rail  to  New 
York.  They  each  lost  two  handled  and  fifty  pounds  by  their  long 
journey.  The  ordinary  dirinkage  in  ti^ansportation  from  the  ftitteniug- 
grounds  to  the  slaughter^pens  is  an  average  of  one  hundred  pounds  to 
every  steer.  The  average  amount  of  beef  for  one  hundred  pounds  of 
gross  weight  in  Mr  to  good  cattle  is  tsx>m  fifty-seven  to  sixty  poaxuds. 
In  extra  stock  fitim  sixty-three  to  sixty-six.  With  light  cattle  the  shrink- 
age is  greater,  and  the  net  amount  of  beef  is  not  more  than  fifty-five  lo 
fifty-six  pounds  per  hundred  of  gross  wei^t.  The  latter  is  the  largest 
proportion  of  cattle  usmdly  sold  in  Bastem  markets.  With  a  Uurger  rote 
of  shrinkage  in  light  cattte  and  a  less  price  per  pound,  it  is  evident  tiiat 
it  would  l^  wisdom  to  raise  and  &tten  a  larger  and  improved  breed. 
The  sooner  the  fiaumers  of  the  West  appreciate  this  0EU3t  and  ad<^  it 
the  sooner  will  there  be  a  more  satis&ctory  return  frtmi  their  stO(^  Lei 
it  be  remembered  that  pure  Texas  cattle  seO  on  an  average  of  3  cents  a 
pound  less  than  the  better  sorts.  All  of  the  cattle  sent  f<»rwsnl  this 
winter  weigh  less  than  they  would  if  the  feeding  season  had  been  more 
propitious.  The  wet,  muddy  weather  which  has  prevailed  in  all  of  tiie 
feeding  sections  has  operated  to  reduce  the  growth,  and  butchers  estt* 
mate  the  loss  on  this  account  to  be  fiiUy  equal  to  one  hundred  poancb 
on  an  average  on  each  steer.  This  reduces  the  aggregate  amount  (rf 
beef  many  tiiousands  of  pounds  every  week,  and  has  had  a  tendency  to 
increase  the  price. 

With  better  times  in  England  the  demand  for  American  meats  woiiid 
increase  in  a  satisfactory  manner,  probably  in  a  ratio  equal  to  the  increase 
in  production,  which  will  enable  i^pi^ers  to  obtain  their  supplies  on  sudi 
a  basis  that  they  can  afiford  to  slaughter  and  send  forward  and  comxi^e 
snooessiully  with  the  foreign  article.  A  plentiM  supply  of  good  meat 
is  a  most  important  factor  in  this  trade;  and  the  most  economical  oonvoN 
tton  of  the  gims  and  com  which  abound  on  the  plains  and  in  the  valiejis 
of  the  West  into  meat  is  the  gi^eat  problem  to  be  solved  by  the  gnmm 
and  fiiuiner.  Oompetition  will  keep  transportation  down  to  the  lowest 
cost.  .  Sixty  cents  per  hundred  gross  weight  are  charged  for  can^in^  a 
bullock  from  Chicago  to  New  York,  and  65  cents  frt>m  Saint  Louis,  inth 
about  20  cents  additional  from  ELausas  City.  This  is  the  price  by  the 
car-load,  and  a  car-load  must  not  weigh  over  twenty  thousand  pounds. 
Fifteen  cattle,  at  an  average  of  fourteen  hundred  i>ounds  each,  can  be 
put  into  one  car.  From  these  rates  it  will  be  seen  that  the  smcdlo*  the 
cattle  the  greater  number  can  be  put  into  a  car,  and  the  traiispoitation 
will  cost  less  per  head;  but,  as  will  be  shown  in  another  jxHtion  of  this 
paper,  the  other  exiienses  per  head  are  equaMy  as  great  for  small  as  tea 
large  cattle,  hence  there  is  no  actual  gain  in  shipping  any  bullock  <rf 
light  weight,  but  a  decided  loss.  Eighteen  thousand  pounds  is  rated, 
with  two  decks,  to  be  a  car-load  of  hogs.  Five  hundred  thousand  cattle 
were  received  in  New  York  by  railroad  during  the  year  1877,  a»d  <rf  this 
niunber  ninety -one  were  dead,  being  less  than  one  in  five  thousaitd.  One 
milhon  cattle  were  received  by  r^  in  Chicago.  Of  this  number  Ibur 
hundred  and  ninety -three  were  dead,  bdng  about  two  aiMi  one-hidf  a 
steer  in  five  thousand.  The  reason  for  this  large  difi^erence  in  mcHtaMty 
is  because  the  shipments  to  New  York  are  made  by  weight  not  to  «* 
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ceed  twenty  thousand  poonds  to  a  car^  whereas  the  cattle  are  sent  to 
Chicago  by  the  car-load,  as  many  being  put  mto  a  car  as  the  shipper  can 
crowd  in.  This  overloading  accounts  for  the  difference.  Live-stock  are 
undoubtedly  now  transporteil  in  the  most  economical  manner,  so  fkr  as 
cost  is  concerned,  and  if  they  were  unloaded,  fed,  and  watered  oftener;^ 
say  at  least  pnoe  in  twenty-four  hours  without  regard  to  the  distance 
traveled,  and  allowed  to  rest  in  comfortable  quarters  for  at  least  five 
hours,  the  claims  of  humanity  would  be  satisfied  and  all  the  necessary 
sanitary  conditions  complied  with.  The  provisions  of  law  requiring  Uiem 
to  be  unloaded  at  certain  stated  points,  regardless  of  the  time  consumed 
in  reaching  tliose  {>0Lnts,  does  not  meet  the  case.  The  improvements  in 
the  car,  making  provision  for  feeding  and  watering  in  transit,  will  un* 
doubtedly  increase  the  cost  of  transportation,  which  is  one  of  the  things 
to  be  avoided  if  possible*  Frequent  yfwxiing  and  feeding  would  also  en- 
hance the  price  of  transportation,  but  this  could  be  materially  reduced 
by  more  rapid  time,  and  then  the  shrinkage  would  be  less*  When  undtt: 
motion  the  cattle  would  suffer  but  little  injury  firom  a  high  rate  of  speed, 
as  it  is  the  starting  and  the  backing  which  knocks  them  about.  As  kmg 
as  so  many  thousands  are  unemployed  in  Great  Britain,  the  price  of  meats 
will  role  low,  and  more  meat  with  less  cost  is  the  only  remedy  which,  on 
this  side,  will  help  the  enterprising  shippers  of  the  country  to  keep  ap 
the  trade,  unless  they  do  it  at  a  severe  loss.  American  beef  in  good 
Older,  costing  here  not  less  than  10  c^ts  a  pound,  with  the  expense  of 
transportation  to  be  a<lded,  has  been  sold  on  a  glutted  market  in  London 
and  Liverpool  for  less  than  4  pence  (8  cents)  per  pounds  This  would 
entail  an  actual  loss  of  5  cents  a  pound,  or  $40  to  a  buUock.  Amoican 
pork  comes  into  direct  competition  with  beef  and  mutton,  and  where  it 
has  been  made  into  bacon,  the  favorite  form  for  the  English  market,  it 
has  an  additional  advantage  in  not  requiring  a  hasty  sale.  This  sort  of 
American  meat  sells  at  retail,  in  London,  at  7  pence  (14  cents)  per  pound, 
while  a  pound  of  beef  costs,  retail,  8  to  9  pence  (16  and  J.8  cents)  per 
pound.  Every  economical  housewife  knows  that  a  pound  of  bacon  boUed 
will  make  a  potful  of  cabbage,  x>otatoes,  and  turnips,  savory  and  p^- 
atable,  and  so  feed  a  large  family,  while  a  pound  of  beef  will  count  not 
much  more  than  a  small  piece  for  a  half  dozen. 

Baisiug  cattle  is  a  copartnership  business.  The  grower  has  one  share 
and  the  other  must  go  to  those  who  take  the  bullock  off  his  hands,  carry 
him  to  market,  and  slaughter  and  sell  him.  The  largest  item  of  expense 
is  the  transi>ortation,  as  has  been  shown.  While  en  route  to  market  he  is 
generally  t^e  property'  of  the  drover,  who  has  purchased  him  from  the 
grower^  and  who  is  the  second  factor  in  this  trade.  The  drover  looks 
after  hun  while  on  the  road,  and  sells  him  the  first  opportunity,  provided 
he  can  make  a  fair  profit.  If  no  such  opportunity  occurs  the  buDock  goes 
on  to  the  seaboard,  where  he  must  leave  the  car  and  go  into  a  yard.  He 
has  already  had  this  experience  and  had  the  cost  charged  to  his  account 
two  or  three  times.  This  yarding  costs  40  cents  a  head.  If  the  cattle 
are  not  sold  immediately,  and  must  remain  overnight,  feed  must  be 
bought  at  a  high  price.  The  next  operator  who  appears  on  the  ground 
to  make  his  profit  and  livelihood  out  of  the  cattle  is  the  wholesale 
butcher,  who  purchases  at  the  yards  and  either  slaughters  there  or  trans- 
ports the  animal  by  barge  at  an  additioncd  cost  of  40  cents  to  his  own 
slaughtering  establishment,  from  whence  the  quarters  of  beef,  if  designed 
for  (K)mestic  consumption,  are  sent  to  Washington  market,  to  be  sold  by 
a  commission  merchant  at  5  per  cent,  commission.  The  retail  dealer 
then  carries  them  to  his  stall  or  shop,  where  they  are  cut  up  and  sold  by 
the  piece  to  the  consumer.    So  the  grower  has  one  share  of  the  buUkxdc 
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for  his  part,  and  the  consumer  pays  for  that  and  the  other  share  wfaidi 
is  divided  among  the  otiiers.  It  is  a  dose  business^  the  drovers  not 
averaging  more  than  $1  a  head  for  their  net  profits^  and  the  wholesale 
bntchers  realizing  firom  $2  to  $3  as  their  share  of  gam,  with  a  heavy  ex- 
pense to  come  out  of  it,  viz :  the  nse  of  a  large  capital,  building  and 
appliances,  and  the  cost  of  killing.  The  seller  gets  5  per  cent  with  aU 
risks  of  debts,  &c,  and  the  retailer  cuts  his  meat  and  fignres  to  sell  at 
10  per  cent,  increase  on  the  cost.  It  costs  now  in  New  York  $40  to 
transport  a  hundred  cattle  from  the  railroad  termini  to  the  private 
slanghter-honses,  as  they  all  have  to  go  by  barges  on  the  water ;  whereas 
they  were  formerly  driven  across  the  ci^  on  foot  at  an.  expense  not  ex- 
ceeding $2.  This  is  required  by  local  law.  There  is  but  Uttle  proba- 
bility of  reducing  the  various  expenses  connected  with  the  trade  in  fresh 
meat,  unless  it  be  possible  to  ^et  rid  of  the  speculative  drover,  whose 
fitful  profits  really  average  but  Uttle.  Ho  seems,  after  all,  to  be  a  neces- 
sity, as  breeders  are  not  used  to  the  transit,  dislike  its  risks,  and  Will 
probably  continue  to  sell  to  the  drovers  rather  than  to  send  forward 
their  stock  on  their  own  account  Manv  cattle  are  sold  by  brokers  at 
the  yards,  who  charge  a  commission  on  their  sales.  This  is  an  extra  tax 
on  the  beeves,  which  the  consumer  pays.  GatUe  sent  to  Europe  are 
purchased  at  the  yards  by  the  shippers,  who  select  and  slaught^  tilieir 
stock  on  the  ground,  and  thus  avoid  some  of  the  extra  expenses  which 
follow  stock  which  are  designed  for  home  consumption.  The  wholesale 
butcher,  in  order  to  make  his  profit  of  ^2  or  $3  per  head,  turns  every 
part  of  the  animal  to  account  Every  thing  possible  is  saved  and  sold 
for  cash.  The  retail  dealer  must  cut  his  profit  out  of  one-third  of  the 
beef.  If  the  balance  can  be  made  to  bring  cost  he  is  satisfied.  When 
the  carcass  costs  9  cents  a  pound  he  must  sell  one-third  in  roasts  and 
steaks  at  an  average  of  18  cents  per  pound.  One-fourth  of  a  sheep  can  be 
cut  into  chops,  wmch  must  be  sold  at  18  cents  and  the  legs  of  the  hind- 
quarters for«15  cents,  to  make  an  advance  of  10  per  cent  on  the  cost  sat 
8  cents  per  pound  by  the  carcass,  as  the  balance  of  the  sheep  will  not 
sell  for  more  than  5  cents  per  pound.  The  profits  to  a  retail  dealer  on 
a  beef  weighing  six  and  one-half  hundred  pounds  would  be  less  than 
$6,  and  on  a  sheep  weighing  fifty  pounds  the  advance  would  be  but  40 
cents.  A  steer  can  be  raised  on  the  plains  of  Kansas  and  Nebraska  and 
fitted  for  market  at  three  years  of  age  for  $25  actual  cost,  and  deliveored 
in  New  York  for  $40  total  expense ;  this  is  just  about  one-naif  of  what  he 
will  bring  in  the  market  if  he  has  been  weU-bred  and  fattened.  Mutton 
can  be  produced  at  proportionate  rates  of  cost  and  shipment  per  one 
hundred  pounds.  These  figures  give  a  margin  for  a  paying  profit  to  aU 
concerned  in  the  production  and  handling  of  fresh  meat  within  tiie 
bounds  of  this  country. 

In  regard  to  the  shipping  of  American  beef  and  mutton  to  Europe, 
this  grand  enterprise  can  be  made  a  success  and  an  enduring  certainty 
in  the  foture^  if  the  farmers  and  graziers  of  this  country  wiU  sidSScient]^ 
extend  and  unprove  the  business  of  growing  cattle  and  sheep,  as  they 
possess  advantages  which  the  English  farmers  do  not  and  cannot  have. 
The  latter,  to  a  large  extent,  pay  an  annual  rental  for  the  use  of  the 
lands  they  occupy,  equal  acre  per  acre,  to  the  actual  cash  value  of  half 
of  the  improved  farms  in  the  States  of  lowa^  Nebraska,  Kansas,  and 
Texas,  lliese  farms  will  average  seventy-five  Dushels  of  com  per  acre, 
which,  for  flattening  properties,  are  equal  to  aU  that  can  be  raised  on  tBe 
same  quantity  of  land  by  the  English  farmer.  The  cost  of  the  land  and 
ocean  transportation  must  be  charged  to  the  account  of  the  American 
fiumer  in  tins  competition,  and  then  he  will  have  the  advantage.    Xhe 
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fieventy-fi^e  bushels  of  com  can  be  produced  at  less  than  half  the  cost 
of  the  crop  of  the  English  fiaxmer,  nolFwithstanding  he  has  the  advantage 
of  reduc^  price  of  labor,  for  the  American  crop  is  raised  with  a  large 
reduction  in  the  amount  of  labor.  Already  the  foreign  grower  of  beef  is 
beginning  to  demand  lower  rents,  as  he  sees  he  cannot  pay  the  old  rentals 
and  compete  with  the  American  producer.  It  is  pMn  that  American 
enterprise  will  not  only  reduce  the  price  of  fresh  meats  in  Europe,  but 
also  tiie  value  of  agricultural  lands.  In  the  above  argument  we  have 
assumed  that  the  cattle  and  sheep  were  all  grown  and  fattened  on  the 
improved  farms  of  the  States  mentioned.  In  the  great  States  of  Ohio, 
nimois,  Wisconsin,  Indiana,  Kentucky,  and  Missouri  the  average  value 
of  fiBums  is  higher,  but  still  the  advantages  in  growing  food  and  fatten- 
ing meat  are  so  much  superior  to  those  of  the  foreign  farmer,  that  these 
States  alone  could  successftilly  compete  with  them.  When  we  come  to 
consider  the  vast  areas  of  pasturages  which  are  available  without  any 
cost  for  the  land  until  settled  upon,  only  requiring  the  capital  necessary 
to  purchase  the  stock,  and  raised  at  a  trifling  cost  and  then  shipped  to 
the  States  where  they  can  be  fattened  and  sent  forward  to  the  sea-board 
as  they  are  required,  the  actual  cost  of  producing  American  meat  is  re- 
duced to  so  low  a  figare  that  neither  the  British  nor  the  continental  farm- 
ers can  compete.  One  man  can  plow,  plant,  and  care  for  eighty  acres  of 
com  in  one  season.  With  the  gang-plow,  the  horse-planter,  and  the  two- 
hoise  cultivator  in  use  in  the  great  com  districts,  a  boy  can  do  it  With 
a  more  perfected  system  in  the  breeding  of  stock,  and  greater  economy 
in  their  fattening  and  handling,  and  a  united  enbrt  on  the  part  of  pro- 
ducer and  shipper  to  perfect  a  system  in  the  production  and  exportation 
which  shaU  be  mutual  in  its  benefits  so  fax  as  is  possible,  there  is  without 
doubt  notwithstanding  some  of  the  present  discouraging  features,  untold 
wealtn  to  be  gathered  from  her  plains  and  prairies  of  the  West,  and 
healthftd  employment  for  thousands  in  pastoral  life.  To  insure  these 
results,  the  breeding  of  Texas  and  Cherokee  steers  should  b^  abandoned 
as  soon  as  possible,  and  the  more  quiet  and  thicker-meated  short-horns, 
Herefords,  or  Holstems,  or  their  crosses,  should  take  their  place.  These 
cattle  will  sell  anywhere,  and  bring  the  highest  prices,  while  the  others 
will  not  pay  for  shipping  abroad,  and  must  be  disposed  of  at  a  reddced 
rate  at  home.  Here  is  an  improvement  which  can  be  made  at  tlie  very 
foundation  of  this  business,  and  one  which  will  add  millions  of  dollars  in 
the  aggregate  to  the  value  of  the  beef  production  of  the  countiy.  The 
same  argument  applies  to  the  growth  of  mutton,  which  may  be  enhanced 
in  a  proportionate  value  by  crossing  the  breeding  ewes  upon  the  most 
improved  mutton  stock.  Such  a  system  will  not  only  add  to  the  value 
of  the  mutton  sent  to  market,  but  by  improving  the  character  of  the 
meat  help  to  create  a  demand  for  this  most  healthy  of  foods,  which  should 
be  a  leading  staple  for  American  families,  but  now  stands  second  to  beef 
and  pork.  After  selecting  an  improved  bull  as  the  pjrogenitor  of  the 
stock,  the  next  step  is  to  consider  if  a  larger  weight  cannot  be  obtained 
during  the  three  or  four  years  of  growth  before  the  steers  are  consigned 
to  the  drover.  K  by  a  more  carc^  handling  and  manipulation  of  feed 
this  profitable  result  can  be  obtained,  then  the  breeder  has  added  largely 
to  his  profits  and  produced  a  standard  of  cattle  which  wiU,  if  propetly 
fattened^  insure  the  highest  prices  at  home  and  fill  the  ocean  refrigerators 
witli  a  class  of  beef  which  will  sell  well  abroad,  and  compete  so  success- 
fully with  the  foreign  meat  as  to  establish  a  permanent  and  growing 
demand.  The  better  the  stock  are  fattened  the  less  will  be  the  propor- 
tionate shrinkage  in  transit  to  the  distant  shambles,  and  consequently 
the  less  loss.    Animals  well  fattened  will  always  bring  a  percentage 
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more  than  those  wbioli  are  leaner;  besiclee,  the  ooet  for  freight  on  auoh 
cattle  ifi  much  less,  as  the  ratio  of  ofGal  is  also  less,  and  the  shipper  has 
to  pay  as  maob  per  hundred  for  the  ofiOal  as  be  does  for  the  bee£  A  dif> 
ference  of  one-half  a  cent  on  a  pound  in  favor  of  a  well-fattened  ballook 
will  of  itself  famish  a  margin  which  will  make  a  satisfiaotory  profit  to 
the  shipper  across  the  seas.  Oattle  coming  forward  this  winter  averam, 
as  has  been  stated,  at  least  one  htmdred  pounds  less  on  account  of  uie 
unfavorable  weather  which  has  prevailed  where  they  have  been  ftd. 
T\m  fact  teaches  the  important  lesson  that  more  attention  and  better 
surroundings  will  be  advantageous  in  the  feeding  of  stock*  Proteoti<m 
from  the  inclemency  of  the  weather  and  the  mud  will  enable  the  ibod 
consumed  to  be  aasimulated  in  the  form  of  flesh  and  fat,  instead  of  being 
wasted  in  promoting  an  excess  of  animal  heat  to  withstand  exposure  and 
in  furnishing  antidotes  against  these  adverse  and  deteriorating  cirenm- 
stances.  Economy  in  food  must  be  studied  and  brought  down  to  the 
closest  possible  practice,  so  as  to  produce  the  most  gain  on  a  given 
amount  of  food.  In  the  targe  cattle  districts  the  science  of  feeding  may 
not  be  practiced  as  closely  as  it  can  be  in  other  sections  where  stall- 
feeding  is  practiced,  but  nevertheless  science  in  fieeding  there  will  pay, 
and  in  the  older  States  it  is  a  necessary  auxiliary  to  good  fturming.  The 
farmer  who  can  market  his  grain  in  his  own  stable  at  a  profit  over  the 
cost  is  on  the  road  to  wealth.  The  expense  of  hauling  to  the  shipping 
point,  the  freight  to  the  sea-board,  and  the  waste  which  is  always 
charged  is  saved,  while  the  farm  is  not  robbed  each  year  of  productive 
life.  Stall-feeding  has  made  England  like  a  garden  for  hundreds  of 
years,  and  it  is  the  most  substantia]  basis  for  preserving  the  well-worn 
lands  of  America  fit)m  dearth  and  the  inhabitants  from  penurv.  Let  the 
valleys  and  plains  of  the  great  West  be  divided  between  the  herder  and 
the  shepherd,  and  here  let  the  cattle  and  sheep  be  grown  where  God 
has  planted  the  grass  in  overflowing  abundance  and  on  the  prairies, 
where  the  same  beneficent  hand  multii)lies  the  harvests  to  an  almost  un- 
bounded extent,  let  the  herds  and  flocks  be  fattened.  In  this  wav  can 
the  perennial  grasses  and  the  vast  crops  of  com  be  best  utilized,  the 
refrigerators  floating  on  the  ocean  be  filled  to  their  utmost  capacity,  and 
the  product  of  plain  and  prairie  be  satisfkctorily  exchanged  for  foreign 
gold. 


DISEASES  OF  DOMESTIC  ANIMALS. 

SWINE. 

Dr.  Edwin  M.  Snow,  of  Providence,  R.  I.,  as  early  as  the  year  1861, 
prepared  for  the  annual  report  of  this  department  a  paper  on  the  sub- 
ject of  the  S0K5alled  "  hog  cholera,^  a  disease  which,  at  that  time,  had 
extended  as  an  epidemic  over  many  of  the  Western  and  into  some  of 
tiie  Southern  States.  By  reference  to  this  article  it  will  be  seen  that 
then,  as  now,  all  the  diseases  incident  to  this  class  of  domesticated 
animals  were  designated  a«  cholera.  He  gives  the  following  as  the 
prominent  symptoms  of  the  malady  as  they  manifested  themselves  at 
that  time: 

1.  A  refusal  of  food  U  the  first  symptom  usually  noticed  by  those  who  have  the  oare 
of  the  animals,  though,  as  wUI  be  seen  hereafteri  this  symptom  by  no  means  Indicates 
the  beginning  of  the  oisease.  The  reftisal  of  food,  after  it  is  lirst  noticed^  gt^nerallr 
continues  through  the  whole  sickness,  and  food  of  every  description  is  mostly  refhsed 

2.  Qreat  thirst  is  constant,  and  large  quantities  of  cold  water  win  be  swaUowed  If 
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it  COB  be  obtained.    £T«n  «fter  the  wdm*!  ie  vaelile  to  etand  elone  it  wlU  drink  oeld 
water  with  eagerness. 

3.  After  a  time,  the  length  of  whioh  vazlee  vexy.  much,  the  animal  begins  to  ahow 
olgofrof  weakness— reels,  staggeis,  and,  in  attempting  to  walk,  often  iaUs  down. 

4.  In  most  caaes  there  is  adiarrhea,  with  oopfons  flnid  dieoharses of  dark,  bilioos, 
and  viei7  offensive  matter.  In  a  few  cases  there  is  no  diairhea,  out  evacuations  of 
hard,  black  balls ;  bat  in  some  of  these  oases  the.offeDsive  fluid  matter  is  found  in  the 
intestiues  after  death. 

5.  In  a  few  cases  there  is  vomiting,  but  this  is  not  often  severe,  nor  is  it  oomtinnoas 
for  any  length  of  time. 

6.  Tne  external  appearance  of  the  animal  is  at  first  paler  than  usual,  but  toward 
the  last  of  the  sickness  purple  spots  appear,  first  on  the  nose  and  sides  of  the  bead. 
These  extend  along  the  aides  and  belly,  and  between  the  hind  legs,  after  which  the 
animal  soon  dies. 

7.  In  many  cases,  perhaps  in  a  m^ority,  ulcers  are  found  on  diJOferent  parts  of  the 
bodyk  Tliese  were  particularly  noticed  on  the  insides  of  the  lips  and  gums  and  on 
the  fbet,  and  were  often  quite  deep  and  excavated.  lu  some  cases  these  ulcers  were 
seen  in  the  nostrils,  and  in  one  case  there  were  extensive  ulcerations  in  the  back  part 
of  the  mouth  on  the  tonsils. 

a  In  some  cases  the  legs  are  swollen^  and  the  animal  is  lame ;  sometimes  the  ears 
and  sides  of  the  head  are  swollen  and  red ;  sometimes  the  eyes  are  sore  and  inflamed ; 
sometimes  swellings  like  carbuncles  are  seen,  and,  generally,  the  glands  near  the  snr- 
(ape  seem  to  be  enmrged. 

9.  In  most  cases  the  pulse  is  quickened,  the  breathing  is  hurried  aud  difficult,  and 
there  it  much  cough.  But  in  some  genuine  cases  there  is  no  perceptible  trouble  with 
the  lnng8>  and  no  important  signs  ofdisease  are  found  in  them  after  death. 

10.  T^e  duration  of  tho  disease  in  fatal  oases,  after  the  t^rst  symptoms  are  noticed, 
»  extremely  variable.  We  have  seen  some  which  have  died  within  two  or  three 
^ours,  others  have  lived  many  days.  It  is  difficult,  however,  to  Qx  the  time  of  the 
appeuranoe  of  the  first  svmptoms.  The  first  noticed  is  usually  the  refusal  of  food ; 
bnl  it  is  probable,  indeed,  it  is  certain,  that  the  sickness  is  in  progress  for  a  consider- 
able period  before  the  animal  refuses  food.  Cases  like  the  following  are  sometimes 
seen:  A  hog  refuses  to  eat;  it  grows  weak;  staggers  to  walking;  turns  purple  on 
ihe  sldea  and  beUy,  and  dies  within  two  or  three  hours  after  the  first  symptom  is 
noticed.  But,  on  examination  after  death,  extensive  disease  is  found  in  the  intestines, 
or  In  thfc  lungs,  or  in  both,  at  a  stage  of  development  which  must  have  required  mimy 
days  to  reach. 

These  are  the  principal  sjinptoms  of  the  various  diseases  at  present 
8pfataUy  affecting  swine,  but  recent  writers  and  investigators  have  classi- 
fied tliem  under  the  head  of  many  distinct  and  well-marked  maladies. 
Pro£  Jafiies  Law^  of  Cornell  University,  in  an  article  on  the  subject  of 
hog  Gholtttt  and  mtestinal  fever  in  swine,  published  in  the  annual  report 
of  this  department  for  the  year  1875,  gives  the  followinff  synonyms  of 
the  disease  so  widely  known  as  "  hog  diolera" : — ^Typhoiu  fever,  enteric 
fever,  typhus  carbnncular  fever,  carbuncular  gastaro  enteritis,  carbun- 
colar  typhus,  pig  distemper,  blue  sickness,  blue  disease,  purpleaa,  '^'^ 
soldier,  antliraz  fever,  scarlatiua,  measles,  diphtheria,  and  eiysipel^. 
He  following  is  given  as  a  definition  of  the  above : 

A  8X>ecific,  oontajgious  fever  of  swine,  characterized  by  conccstiou,  exudation,  eccby- 
moeis,  and  ulceration  of  the  mucous  membrane  of  the  intesFines,  and  to  a  less  exteut 
of  the  stomach ;  by  general  heat  and  redness  of  the  skin,  efiaccable  by  pressure ;  by 
smaU  red  spots,  complicated  or  not  by  elevations  and  blisters ;  by  black  spots  and 
patches  of  extravasated  blood  on  the  integument,  the  snout,  nose,  eyes,  mouth,  aud 
other  visible  mucous  membranes,  and  on  internal  orsans,  ine&ceablo  by  pressure  and 
tending  to  sloughing ;  usually  by  liquid  and  fetid  diarrhea,  and  by  a  veiy  high  and 
early  mortality. 

Professor  Law  then  gives  the  following  symptoms  of  the  disease : 

The  earliest  symptoms  are  slight  dullness,  with;  sometunes,  wrinkling  of  the  skin  of 
the  face,  as  If  firom  headache ;  shivering  or  chillmess,  and  a  desire  to  hide  under  tho 
litter,  are  not  uncommon.  Some^oathing  of  food,  intense  thirst,  elevation  of  the  tem- 
perature of  the  rectum  to  104°  F.,  and  increased  heat  and  redness  of  the  sl^in  are  usually 
the  first  observed  symptoms,  and  occur  one  or  two  days  later  than  premonitory  signs 
above  mentioned.  The  Increasod  heat  of  the  skin  is  especially  noticeable  inside  the 
elbow  and  thigh,  and  along  the  belly.  By  the  second  day  of  illness  the  whole  surface 
feels  hot.  and  in  white  piss  is  suffused  with  a  red  blush,  which  may  pass  successfuUy 
through  xhe  shades  of  purple  and  violet.    It  ia  usually  more  or  less  mottled  at  particular 
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points,  anda  speoifio  emption  appears  as  rose-oolored  spots  of  from  one  to  three  lines  in 
diameter,  sometimes  sligntly  raised  so  as  to  be  perceptible  to  the  toach,  and  either  pointed 
or  more  mqaently  rounded.  The  redness  fades  nnder  the  prcssore  of  the  finger,  but  only 
to  reappear  immediately.  The  emption  is  osually  abundant  on  the  breast,  belly,  and 
haonon,  the  inner  side  ofthe  forearm  and  thighs,  and  the  back  of  the  ears.  It  stays  oat  tar 
two  or  three  dajrs,  and  may  be  followed  by  one,  two.  or  more  sncceesive  crops  ofthe  same 
]dnd.  The  cuticle  is  sometimes  raised  in  minute  blisters,  a  feature  which  distinguishes 
this  from  the  rash  of  typhoid  fever,  and  the  liquid  of  such  blisters  inoculated  on  other 
pigs  communicates  the  disease.  In  addition  to  the  rash,  and  simultaneously  with  it, 
or  soon  after,  there  appear  on  the  skin  numerous  spots  of  a  dark  red  or  black  ooloFy 
varying  in  size  from  a  line  to  an  inch  in  diameter,  on  the  color  of  which  pressure  has 
no  effect.  These  are  due  to  the  extravasation  of  blood,  or  of  its  coloring-matter  from 
the  blood-vessels  into  the  tissue,  and  they  dry  up  into  thin  scabs  or  sloughs  if  the 
animal  s^jrvives. 

Similar  petecchial  spots  appear  on  the  muzzle,  in  the  nose,  and  on  the  eyes,  and  in 
some  instances  they  are  connned  to  these  parts.  The  tongue  is  covered  by  a  brownish 
fur. 

From  the  first  the  animal  is  sore  to  the  touch ;  but,  as  the  disease  develops,  the  hand- 
ling of  the  animal  is  especially  painful,  and  causes  grunting  and  screaming.  The  pi|; 
lies  on  its  belly,  and,  if  compelled  to  rise  and  walk,  moves  stiffly,  feebly,  tmsteadilj^ 
and  with  {flaintive  grunting.  This  weakness  and  prostration  rapidly  mcreases,  and 
often  ends  in  utter  inability  to  rise  or  to  support  the  body  on  the  hind  limbs.  A  watery 
discharge  from  the  nose,  toUowed  by  a  white  muco-purulent  flow  is  not  uncommon. 
A  hard,  oarking  cou^  is  frequently  present  fh)m  the  first,  and  continues  to  the  last. 
Sickness  and  vomitmg  may  be  present,  but  are  far  from  constant.  The  bowels  are 
often  confined  at  first,  and  in  certain  cases,  and  even  in  nearly  all  the  victims  of  par- 
ticular outbreaks,  may  remain  so  throughout,  nothing  whatever  being  pass^ed,  or  only 
a  few  small  black  pellets  covered  by  a  film  of  mucus.  These  cases  are  quickly  faiaL 
More  frequently,  however,  they  become  loose  by  the  second  or  third  day,  and  dianhea 
increases  at  an  alarming  rate.  The  passages  are  first  bilious,  and  of  a  light  or  brown- 
ish yellow  when  not  colored  by  ashes,  clmrcoaL  or  the  nature  of  the  food.  But  soon 
they  assume  the  darker  shades  of  green  and  red,  or  become  quite  black  and  intolera- 
bly o^ensive.  In  such  cases  the  elements  of  blood,  inspissated  lymph,  and  membra- 
neous pdliclea  sloughed  off  from  the  ulcerated  surfaces  are  usually  to  be  found  in  them. 

The  diarrhea  becomes  more  profuse,  watery,  and  fetid;  the  pulse  sinks  so  as  to  be- 
come almost  imjperceptible:  the  cough  becomes  more  frequent,  painful,  and  ezhaust- 
ingj  the  breathmg  is  more  nurried  and  labored,  and  the  weakness  increases  untU  the 
patient  can  no  longer  rise  on  his  hind  limbs.  At  this  period  the  petecchne  become  far 
more  abundant.  Before  death  the  animal  is  often  sunk  in  complete  stupor,  with,  it 
may  be,  muscular  jerking  or  trembling,  or  sudden  starts  into  the  sitting  posture,  and 
loud  screams.    In  the  last  stages  involuntary  motions  of  the  bowels  are  common. 

Exceptionally  swellings  appear  on  the  flank,  with  extreme  lameness,  and  extensive 
sloughs  of  the  skin  of  the  ears  or  other  parts.  Palpitations  of  the  heart  also  oooaaion- 
ally  occur  as  precursors,  attendants,  or  sequels  of  disease.  If  the  disease  should  take 
a  favorable  turn,  slight  causes  may  make  an  early  and  perfect  recovery,  a  complete 
convalescence  being  established  in  three  or  four  weeks.  A  considerable  proportion  of 
the  survivors,  however,  linger  on  in  an  unthrifty  condition  for  months,  evidently  suf- 
fering from  the  persistent  ulceration  of  the  intestines,  or  infiltration  of  the  lunjn. 
llie  mortality  often  reaches  80  or  90  per  cent,  of  all  swine  exposed,  and  in  case  of  a 
certain  number  of  the  survivors  recovery  brings  no  profit  to  the  owner. 

These  diseases  among  swine  had  spread  so  rapidly,  and  the  aggregate 
annual  losses  had  become  so  enormous,  that  the  present  Commissioner 
of  Agriculture,  shortly  after  assuming  the  duties  of  his  position,  deter- 
mined to  use  the  llmil^  means  at  his  command  in  a  preliminaiy  inves- 
tigation, not  only  of  the  diseases  affecting  this  class  of  farm  stock,  but 
also  the  many  diseases  affecting  all  other  dasses  of  domesticated  animals. 
With  this  object  in  view  the  department  addressed  circular  letters  to  all 
its  correspondents^  and  also  to  many  prominent  stock-breeders  and  rais- 
ers in  various  sections  of  the  country,  asking  for  information  bs  to  the 
e:dstence,  extent,  symptoms,  and  mortality  of  the  diseases  now  and 
heretofore  prevailing  among  farm  animals  in  tiieir  respective  localities. 
These  circular  letters  were  forwarded  to  every  county  in  the  United 
States,  and  the  result  has  been  to  elicit  a  mass  of  infomation  which,  if 
it  should  result  in  nothing  more  valuable  than  a  better  sanitary  condi- 
tion and  improved  hygienic  treatment  of  ferm  stock,  wDl,  perhaps,  have 
accomplished  all  that  could  be  expected  in  such  preliminary  examination. 
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The  Senate  of  the  United  States  (by  resolution  adopted  February  20, 
1S78)  having  called  for  such  information  as  was  then  in  possession  of  the 
Commissioner  of  Agriculture  relating  to  the  diseases  of  domestic  animals, 
a  large  number  of  the  papers  and  letters,  and  the  statistical  returns  re- 
ceived up  to  that  date,  were  forwarded  without  delay.  The  Senate 
ordered  the  publication  of  this  information  for  its  own  u/se,  but  the  num- 
ber of  copies  issued  were  so  limited  that  it  has  been  deemed  advisable 
to  insert  the  more  important  pai)er8  and  letters  in  this  volume  of  the 
annual  report  of  the  department 

Perhaps  the  most  exhaustive  paper  on  the  subject  of  the  diseases  of 
swine  is  the  one  contributed  by  H.  J.  Detmebs,  Y.  S.,  and  vice-president 
of  the  American  Berkshire  Association.  He  has  given  the  subject  much 
attention  and  study,  and  his  conclusions  are  wortiby  the  consideration  of 
those  interested  in  a  solution  of  the  problem,  or  rather  a  discovery  of  the 
causes  producing  the  various  disorders  known  as  ^^hog  cholera."  Pro- 
fessor Detmers,  it  will  be  observed,  classifies  the  many  diseases  Incident 
to  swine  under  the  general  head  of  ^^  epizootic  and  enzootic  diseases  of 
swine,"  or  <^  epizootic  influenza  of  swine."    His  paper  is  as  follows : 

It  is  weU  known  that  some  yery  fatal  and  destractiYe  diseases  of  an  epizootic  and 
enzootic  character  have  beep,  and  are  yet,  prevailing  among  swine  in  several  parts  of 
the  Mississippi  and  MiBsonri  valleys.  The  (armets,  not  nnderstanding  the  morbid 
processes^  ana  not  knowing  or  rather  not  seeing  the  causes  which  produced  the  mischief, 
and  finding  the  diseases  to  be  very  malignant  and  epizootic  (affecting  many  ftnimftla 
at  the  same  time),  bring  them  all  xmder  one  head  and  give  them  the  rather  strange 
and  decidedly  improper  appellation  of  "  hog  cholera,"  a  name  which  has  wrought  a 
great  deal  of  mischiefl  It  conveys  the  very  erroneous  idea  that  the  disease  or  dis- 
eases so  oaUed  must  be  identical  with,  or  at  least  similar  to,  the  cholera  of  men,  con- 
sequently very  contagious,  and  a  product,  not  of  common  and  local,  but  of  very  un- 
canunon  and  extraoroinary  agencies  and  influences.  As  a  natural  consequence,  the 
real  causes,  although  near  enough  at  hand,  are  overlooked  and  entirely  disregarded,  or 
oonoidered  as  something  innocent  or  out  of  the  question,  and  improbable,  imaginsdry, 
and  unknown  or  mysterious  influences  and  agencies  are  looked  upon  as  the  possible 
cauBCs.  As  a  farther  consequence.  sOmost  every  one  who  suffers  losses,  instkead  of 
looking  the  £acts  scj^uarely  in  the  tace  bv  investigating  the  causes,  endeavors  to  dis- 
cover spedflo  remedies  which  do  not  exist  and  can  never  be  found.  Even  State  le^is- 
latuses  nave  offered  high  premiums  for  such  a  discovery.  AU  this  diverts  attention 
from,  the  existing  facts  as  revealed  by  the  morbid  process  and  by  the  morbid  changes 
found  at  poBt^MTtem  examinations,  and  prejudices  the  minds  of  a  great  many 
obtoi'veiB. 

About  a  year  aflo  I  spent  (at  the  request  of  the  Missouri  State  Board  of  Agriculture) 
nearly  a  month,  m>m  August  11  to  September  4,  in  several  oountiee  of  Missouri,  for  the 
purpose  of  investigating  tiiose  diseases  of  swine  known  to  the  farmers  as  "  hog-cholera." 
I  examined  sevenu  hundred  sick  animals  in  the  counties  of  Jackson,  La  Fayette,  and 
Saint  Charies,  and  made,  during  the  time  mentioned,  almost  daily  poslrmartem  exam- 
inations, not  onlv  of  hogs  that  had  just  died,  but  also  of  animals  affected  with  disease 
in  every  stage  of  development,  which  were  killed  by  bleeding  for  that  special  purpose. 
The  premises  on  which  the  diseased  animals  had  been  kept  were  carefully  exammed, 
and  the  care  and  treatment  which  they  had  received  before  setting  sick,  and  the  mode 
and  manner  in  which  they  had  been  kept,  were  ascertained  by  diligent  inquiry  and 
observation.  Hence  considerable  material, 'sufficient  to  form  an  opinion  as  to  the 
natore  and  real  causes  of  tho  disease,  or  rather  diseases,  was  collected. 

Before  I  proceed  further  I  wish  to  remark  that  I  intend  to  restrict  my  report  or  com- 
munication to  what  I  have  seen  and  observed  myself  knowing  very  well  that  still 
other  diseases  of  swine,  such,  for  instance^  as  various  forms  of  anthrax,  and  erven  mor- 
bid affections  caused  by  the  presence  of  mtestinal  worms,  are  also  called  hog  cholera  ' 
by  a  great  many  fanners,  and—- one  should  scarcely  believe  it,  but  it  is  true— by  a  large 
number  of  agricultural  papers. 

Intestinal  worms  are  a  very  common  occurrence  in  an  omnivorous  animal  like  a  hog, 
but  the  same,  if  trachina  spirnlis  and  cysUoercuB  ceUulaea  (the  well-known  bladder-worm 
of  t<Bnia  »olium)  are  excepted,  seldom  cause  very  serious  damage,  provided  the  hog  is 
otherwise  healthy,  and  is  well  kept  and  well  fed.  As  to  anthrax  diseases,  I  do  not  think 
they  are  very  frequent  in  the  West;  at  any  rate,  I  have  had  no  occasion  to  observe 
any  of  the  various  forms  of  anthrax  plainly  developed  in  swine  since  I  have  lived  in 
Kansas  (neitfly  live  years).  Excluding  anthrax  diseases  and  disorders  caused  by  in- 
testinal worms,  I  have  said  that  diseaeea  (more  than  one)  are  cxUled  hog  cholera,  because 
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th«»  syzaptofl^  oi  dioeiMy  siid  espw^iilfy  tiM  mortud  ehABgM  iotxBd  »t  th«  jwft'^fiiorteii 
examinations,  dLfifer  so  omcb  in  difforent  ^Uento  as  to  make  it  impoBsible  to  sasicn 
them  all  to  one  etnd  the  same  disease.  Still,  as  the  morbid  process  is  essentially  tLs 
some  in  every  oaew),  and  the  differenoee  presented  are  mainly  dne  to  the  (act  that  tho 
seat  of  the  disease*  is  sometimes  in  one  <^an  or  set  of  organs,  and  sometimes  in  another, 
thadiseases  may  «he  considered  m  cloeely  related  to  each  other,  and,  from  a  practical 
staAd-point,  it  mayi  be  advisable  to  treat  the  same  as  members  of  one  family,  or  as  dif- 
ferent forms  of  one.  and  the  same  morbid  process. 

Thb  nature  or  thb  diseases.— In  a  majority  of  cases  the  morbid  process  presents 
itself  as  a  catarrhal-rhenmatic  and  in  others  as  a  gastrio-rhenmatic  or  buious-rbeamatio 
Infammation,  and  eiiiibits  always,  more  or  less  plainly,  a  decidedly  typhoid  character. 
As  a  catarrhal-rheumatio  inflammation,  it  has  its  firiocipal  seat  in  the  mncons  mem- 
branes of  the  respirasbory  passages,  in  tho  substance  of  the  longs,  in  the  pnlmonal 
pleura  qr  serons  membrane  coarang  the  external  snr&oe  of  the  lobes  of  the  lungs,  in 
the  ooestai  pleura  or  serous  lining  of  the  internal  surface  of  the  chest,  in  the  diaphragm, 
and  in  the  perieardiam  or  serous  sao  inclosing  the  heart.  As  a  gaatrio-rbeumatio  in- 
flammation,  the  princ^al  seat  of  the  disease  is  found  In  the  abdominal  cavity,  but 
especially  in  the  liver,  in  the  spleen,  in  the  large  and  smaU  intestines,  in  the  kidneys 
and  ureters,  and  in  the  peritoneum  or  serous  membrane  lining  the  interior  eur^Me  of 
tihe  abdominal  cavity,  and  constituting  the  externa)  coat  of  most  of  the  orffana  situated 
in  that  part  of  the  body.  The  name  of  ''hog  cb^era,^  therefore,  as  has  been  said  be- 
fore, is,  in  more  than  one  respect,  an  ill-chosen  one.  ft  should  be  abolished  at  cmoe, 
and  a  more  appropri&te  one  should  take  its  place.  As  such  a  one,  I  hare  proposed 
<'£fizootic  iNFtnENZA  OF  swDfs,''  for  two  reasons: 

Firat,  the  disease  bears,  in  all  its  morbid  features,  and  ^specially  in  the  diveraity  of 
its  forms,  produced  by  the  differeacM  of  the  parts  or  organs  which  in  different  animals 
become  the  seat  of  toe  morbid  prooea^  a  striking  resemblance  to  the  yet  weU-ramem- 
bered  episootic  inBuenca  of  borees.  wnicb  a  few  vears  ago  swept  the  whole  coun^ 
frcHs  the  Atlaotio  to  the  Pacific.  Still  I  do  not  widii  to  be  und^vtood  as  saying  that  the 
episootie  influensa  of  swine  is  IdanticaJ  with  the  epizootio  influensa  of  honea.  1^ 
reaemblance,  besides  the  episootic  npreading  and  the  typhoid  character,  is  limited  to 
the  symptoms  and  to  the  morbid  onaoges.  An  importaat  differenea  is  presented  by 
the  greater  malignancy  of  tJie  diaease  of  swine. 

Secondly,  a  name  derived  from  a  cooapicuouB  or  charaoteriatio  symptom,  ot  firom  aft 
important  and  conataot  morbid  change— plenro-pneumonia  of  swine,  for  tnatanc»— 
might  be  more  convenient  if  the  main  seat  of  the  morbid  process  were  alwajs  in  tha 
lungs  and  the  pleura,  o?  invariably  the  same  in  every  patient:  but,  as  the  seat  of  the 
disease  is  not  limited  to  the  respiratory  apparatus,  but  Is  also  neqnently  fonned  in  the 
parts  and  organs  situated  in  the  abdominal  cavity,  and  sometimes  even  in  the  oentecs 
of  the  nervous  system,  a  name  should  be  ehoseu  comprehensive  enough  to  sorer  aD  thib 
differmt  forms  in  which  the  disease  is  able  to  make  its  appearance,  and,  at  the  sams 
time,  sufficiently  distinct  to  prevent  diagnostie  confhsion.  fipizootio  iuflnemsa  of  swins 
will,  I  think,  answer  the  purpose. 

Stbcptoms  and  morbid  chanobs. — ^As  the  morbid  process  has  its  seat  in  vanous 
parts  or  onpans  of  the  animaJ  body,  the  disease  presents  itself  in  difBtsent  ianm  and 
numifests  i&elf  bv  different  symptoms,  so  that,  at  any  rate,  besides  other  complieatiOBS, 
two  prindpal  and  two  subordinate  forms  or  varieties  must  be  diHoritnlnatea. 

1.  THX  CATARRHAL-BHBUMATic  FOSM.— This  is  the  most  frequsnt  of  Uie  two  princi- 
pal forms.  The  morbid  process  has  its  main  seat  in  the  cespin^iory  organs;  the  oiseass 
prssents  the  features  of  a  respiratory  disorder,  and  eitiier  the  catairhaTor  the  rhsimatio 
character  predominates,  or  both  are  equally  developed.  If  the  latter  is  the  case,  tiis 
whole  respiratory  apparatus  may  be  6tmnd  diseased.  If  the  catarrhal  oharactsr  is  tfas 
one  most  developed,  the  principal  seat  of  the  disease  will  be  found  in  the  larynx,  in 
the  windpipe,  in  the  bronchial  tubes,  and^  to  a  greater  or  less  extent,  in  the  substancs 
of  the  lungs.  If  the  rheumatic  form  is  the  predominating  one.  the  principal  morbid 
changes  occur  in  the  serous  membranes  of  the  ehest  (tho  costal  and  pulmonal  pleura 
and  the  pericardium),  and  also  to  some  extent  in  the  tissue  of  the  iungs.  In  most 
cases,  however,  the  catarrhal  and  rheumatic  character  are  blended  with  each  other, 
and  the  respiratory  passages,  the  tissue  of  the  lungs,  and  tho  serous  meml^anes,  or 
portions  of  them,  are  more  or  less  diseased.  Animals  afiected  with  the  catarrfaal- 
rheumatie  form  indicate  the  presence  of  the  disease  by  a  short  and  more  or  less  hack- 
ing cou^h— generally  one  of  the  first  symptoms— by  difficulty  of  breathing,  a  parting 
or  drawing  motion  of  the  flanks  at  each  breath,  by  holdiflg  the  head  hi  a  peculiar, 
stretched,  and  somewhat  drooping  position,  by  a  slow  and  undecided  gait,  a  peculiar 
hoarseness  when  caused  to  squeal,  Slo,  The  attending  fever  is  severe  enough  to  an- 
nounce its  presence  by  unmistakable  symptoms,  such  as  accelerated  pulsation,  change- 
able temperature,  Sec,  Some  of  the  sick  animals  show  at  tho  beginning  oi  t^e  disease 
a  tendency  to  vomit,  and  have  diarrhea^  while  others  are  more  or  lees  constipated  from 
the  flrstiftnd  remain  so  untU  the  disease  IS  ready  to  termiiiate  in  death.  If^scaturhal 
•iharacter  is  the  most  prevailing,  but  especially  if  the  morbid  process  has  deveh^ed 
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psiAoipaHy  io  tbe  tiuro^k  tod  U  the  wm^i^f  man  or  1««  olitado  iweUIng  (quiiyij) 
will  iQAke  itM  ^ppeftranoe. 

At  |>o«t-iii«rtoiii  oTaminalaooa  wnus  importont  morbid  ohaagos  are  fonnd  iavariabl j 
U^  the  lungs.  Portions  of  the  same  have  become  inHperYioos  to  air  by  being  gorg^ed 
with  exndwon*  The  diaeaaed  tiame  liae  lost  iti  apen^gy  textore— haa  become  heavier 
and  more  morbid,  and  similar  in  oonsistonoy  to  a  piece  of  liver,  a  condition  called 
"  hepatization.''  In  aome  caaes  the  diaeaaed  or  hepatiaed  parts  or  the  lungs  present  a 
uniform  red  or  reddish-brown  OQlor>  an  indication  that  the  exudation  has  been  pro- 
duced and  deported  in  the  tiaaue  of  all  the  diaeaaed  lobulea  at  the  same  time  or  with- 
out intenruption.  In  other  caaee  ihid  diaeaaed  portiona  of  the  lungs  preaent  difOarent 
colors ;  some  are  red,  some  brown,  a&d  othccs  gray  or  yellowish-gray,  which  givea  the 
whole  hepatized  part  a  somewhat  marbled  appearance,  and  shows  that  the  exudation 
has  been  produced  and  deposited  at  different  periods.  The  gray  hepatization,  which 
in  such  a  case  is  tJie  oldest,  and  the  brewn«  wluob  comes  next  in  age,  frequently  con- 
tain a  few  tubercles,  with  ev«a  hmre  and  there  a  amim  nicer  interE^emed.  Otherwise 
neither  ulceration  nor  auppuration  haa.been  ohaearvod.  Important  morbid  changes  are 
nsually  ako  formed  in  the  serous  membranea  of  the  thorax.  The  same  eensiat  in  a 
mere  or  less  firm  coalescence  between  parte  of  the  pnhnonal  plemra  and  the  correspond- 
ing parte  of  the  costal  pleura  or  of  th^  diM^hragm,  adid  in  an  accumulation  of  a  larger 
or  analler  quantity  of  straw-colored  water  or  aemm  in  the  chest.  In  ftome  cases,  es- 
pedally  those  in  which  the  rheumatic  character  haa  been  very  predominating,  the 
morbid  products  of  the  diseased  aeroua  membranea  are  frequently  very  copious ;  the 
adhesion  between  the  costal  and  pqlmonal  pleura,  or  between  the  internal  anr£aoe  of 
the  waUa  of  the  thorax  .and  the  external  sur^Mse  of  the  lunga,  is  usually  very  exten- 
sive, and  parts  of  the  posterior  surface  of  the  lungs  era  sometimes  found  firmly  united 
with  the  corresponding  surface  of  the  diaphragm  or  membranous  partition  between 
the  chest  and  the  abdominal  cavity.  The  quantity  of  serous  exudation  or  straw-col- 
ored water  deposited  in  the  chest  ia  often  very  large,  and  the  pericardium,  too,  in 
most  cases,  contains  a  larger  or  smaller  quantity,  sometimes  enough  to  interfere  seri- 
ously with  the  functions  of  the  heart,  and  to  constitute  in  that  way  the  immediate 
oanse  of  death.  The  blood  is  found  to  be  thin  and  watery  in  every  case,  coagulating 
rapidly  to  a  uniform  but  rather  pale^red  clot  of  a  4ooae  texture.  Its  quantity  is  always 
veiy  small. 

2.  The  gastric-bheumatic  form.— This  form  preaenta  itself  not  quite  so  often  aa 
the  catarrhal  rheumatic,  but  is  fully  aa  malignant,  and  constitutes  the  aecond  main 
form  which  the  disease  ia  found  to  assume.  The  morbid  process  haa  its  principal  seat 
and  produces  the  most  important  morbid  chani^  in  some  of  the  organs  situated  in 
the  abdominal  cavity,  but  especially  in  the  liver,  in  the  spleen  or  mil^  in  the  kidneys 
and  ureters,  in  the  intestines  or  ipta,  and  almost  invariably  in  the  peritoneum  or 
serous  membrane  which  Unee  the  int^ior  snrCAce  of  the  abdominal  cavity  and  con- 
stitutes the  external  coat  of  nearly  every  intestine. 

The  symptoms  which  present  themselves  while  the  animal  is  livinp^  difier  not  very 
conspicuouBly  from  those  observed  in  the  catarrhal-rheumatic  form.  The  shor^  hack- 
ing cough,  characteristic  of  the  latter,  is  more  or  less  wanting;  the  difiSculty  of  breath- 
ing is  less  plain ;  the  weakness  in  the  hindquarters  and  the  staggering  or  unsteady 
gait  observed  only  in  a  limited  degree  in  the  catarrhal-rheumatic  toxm  are  more  oon- 

Sicuous,  and  the  fever  is  fully  as  nigh  in  one  form  as  in  the  other.  In  some  cases  the 
fected  animals  arch  their  backs,  or  rather  the  lumbal  portion  of  the  Home,  to  a  very 
high  degree,  and  form  an  outline  similar  iu  shape  to  an  '^.  I  observed  this  especially  in 
auch  caaes  as  those  in  which  the  seat  of  the  disease  was  found  to  be  in  the  kidneys  and 
in  the  ureters,  and  in  which  a  large  quantity  of  serum  or  water  had  accumulated  in 
the  abdominal  cavity.  Animals  affected  with  the  gastric  or  bilious-rheumatic  form  are 
usually  more  or  less  constipated.  The  dun^,  wliich  is  voided  in  form  of  small,  irregu- 
lar-shaped balls  or  lumps,  is  often  coated  with  a  layer  of  grayish  or  discolored  mucus, 
and  has  the  consistency  of  shoemaker's  wax.  Toward  the  end,  however — ^that  is,  ii 
tiie  disease  has  a  £a^l  termination — ^the  coativenetis  uituaUy  disappears,  and  is  followed 
by  a  profliae  and  very  fetid  diarrhea,  whieh  may  be  looked  upon  iu  every  instance  aa 
a  forerunner  of  death. 
Th|)  principal  morbid  changes^  as  I  have  fonnd  them,  are  aa  follows : 

1.  Degeneration  of  the  liver,  brought  about  by  a  copious  exudation  infiltrated  into 
the  tissue  of  that  organ.  Such  a  degeneration,  although  uot  a  constant  morbid  change, 
IB  found  quite  often.  In  some  (not  very  frequent)  cases  a  few  tubercles  and  in  others 
(still  leas  fbequent)  even  a  few  very  small  abscesses  have  been  found  imbedded  in  the 
diseased  substance  of  the  liver. 

2.  Morbid  enlargement  of  the  spleen  or  milt.  J  found  this  change  in  nearly  every 
case.  In  some  cases  the  enlargement  was  not  very  conspicuous,  but  in  others  the  spleen 
was  more  than  three  times  its  natural  size,  was  perfectly  gorged  with  bloo<l,  presented 
a  dark  or  black  brown  color,  and  was  so  soft  that  a  very  slight  pressure  with  a  finger 
was  Hufticic'iit  to  sever  it»»  tlssno. 

8.  In  quite  a  largo  number  of  cases  I  found  either  on©  or  both  kidneys  disOMOd  «nd 
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enlarged,  and  presenting  an  inflamed  appearance.  In  one  case  both  kidneys  and  both 
nreters  oxhibiced  a  liigh  degree  of  inflammation  and  considerable  gangrenous  destroo- 
tion.  The  latter,  however,  was  probably  not  a  consequence  of  the  disease ;  the  ani- 
mal had  been  drenched  repeatedly  with  oil  of  turpentine,  and  was  the  only  one  in 
which  I  found  any  gangrene.  In  another  animal,  which,  by  the  way,  was  already  oon- 
yalescent,  and  was  killed  by  bleeding,  I  found  one  kidney  enlarged  to  three  times  its 
natural  size,  its  pelvis  very  much  distended,  and  its  funnel-shaped  ureter  dilated  to 
such  an  extent  (where  it  proceeds  from  the  lodney)  as  to  present  a  diameter  of  nearly 
one  inch  and  a  halfl  The  walls  of  the  ureter  were  very  thick  and  callous,  especially 
at  its  anterior,  funnel-shaped  end,  and  the  latter  contained  in  its  interior  a  semi-aolid 
fibrous  substance,  which  occupied  the  whole  cavity  and  extended  even  into  the  kid- 
ney. 

4.  In  some  cases  I  fbund  the  membranes  of  the  intestines  or  guts,  but  especially 
those  of  tiie  jejunum  or  smaU  intestines,  the  coecum,  and  colon  or  hur^  intestines, 
and  also  of  the  rectum,  in  a  more  or  less  inflamed  and  degenerated  condition.  In  two 
cases  a  whole  convolution  of  the  jejunum  had.  united  to  an  almost  solid  bunch.  On 
opening  the  latter  I  found  in  each  case  all  three  membranes,  but  particularly  the  ex- 
ternal or  serous  membrane  and  the  internal  or  mucous  membrane  very  much  swollen 
and  degenerated,  the  passage  nearly  closed,  and  in  a  small  cavity  in  the  center  of  the 
bunch  one  (in*  one  case)  and  two  (m  the  other)  lar^e  round  worms  (apparently  Eck^ 
w>rkynchu$  gigas)  imbedded.  In  another  case  I  founo,  besides  other  morbid  ohanyee,  a 
few  round  worms  in  the  stomach,  and  in  the  mucus  membrane  of  the  guts  or  intes- 
tines a  large  number  of  callous  scars,  such  as  are  usually  left  behind  where  the  gigan- 
tic EcHnorhyTichus  or  hook-headed  worm  has  been  fastening  itsell  These  three  oases 
are  the  only  ones  in  which  I  have  found  any  entozoa  or  worms  in  the  digestive  oanaL 

5.  In  almost  every  case  I  found  largef  or  smaller  portions  of  the  peritoneum  or  serous 
membrane  which  lines  the  inner  surmce  of  the  walls  of  the  abdominal  cavity  and  the 
external  surface  of  nearly  every  intestine  swelled,  more  or  less  inflamed^  and  morbidly 
changed  In  some  cases  even  a  coalescence  between  parts  of  the  intestmes,  esi>ecislly 
of  Jejunum  and  rectum  ^hd  the  walls  of  the  abdominal  cavity  had  been  affected  In 
one  case  a  part  of  the  jejunum  had  become  firmly  united  to  the  lower  border  of  the 
right  lobe  of  the  liver,  and  in  another  the  whole  rectum  adhered  so  firmly  to  the  upper 
wall  of  the  pelvis  and  of.  the  posterior  part  of  the  abdominal  cavity,  that  it  required 
the  use  of  the  knife  to  effect  a  separation. 

6.  In  every  animal  that  had  been  affected  with  the  gastric-rheumatic  form  I  found  a 
larger  or  smaller  quantity  of  straw-coloied  water  or  serum  and  smaU  lumps  and  flakes 
of  coagulated  fibrine  in  the  abdominal  cavity ;  in  some  cases  the  quantity  was  quite 
large  and  in  others  comparatively  small 

As  subordinate  or  complicated  forms,  I  look  upon  such  cases  in  which  either  one  of 
the  principal  forms — ^the  catarrhal-rheumatic  or  the.  gastric-rheumatic — is  essentially 
modified  bj  being  complicated  with  an  affection  of  the  brain  and  its  membranes  or 
with  a  senous  disorder  of  the  lymphatic  system.  Two  subordinate  forms,  therefore, 
must  be  added 

a.  Thb  cbrebbo-rheumatic  form.— The  same,  thouch  always  blended  with  and  to 
a  certain  extent  subordinate  to,  one  of  the  principal  »>rms,  has  been  observed  in  a 
large  number  of  sick  animals.  The  latter,  besides  exhibitini;^  all  the  symptons  of  one 
or  another  of  the  two  principal  forms,  shows  also  plain  indications  of  a  morbid  affection 
of  the  brain.  The  same  consists  principally  in  partial  or  perfect  blindness,  a  very 
staggering  gait,  and  aimless  movements  in  general.  On  opening  the  skull,  I  invaria- 
bly tound  more  or  less  swelling  in  the  membranes  enveloping  the  brain,  a  larger  or 
smaller  quantity  of  serum  deposited  inside  the  dura  mater  (hard  or  external  mem- 
brane), tine  substance  of  the  l>raih  more  or  less  softened  and  the  ventricles  (smaU 
cavities)  of  the  brain  filled  with  serum.  The  other  moroid  changes  found  did  not 
differ  fiom  those  described  under  the  head  of  catarrhal-rheumatic  or  gastric-rheumatio 
forms  respectively. 

4.  Thb  LYMPHATiG-RHEUMATiG  FORM. — The  flamo,  too,  has  been  observed  quite 
often,  but  always  as  a  complication  of  one  of  the  principal  forms  described— subdivisions 
1  and  2.  The  whole  morbid  process  presents  a  somewhat  scrofidous  character.  The 
lymphatic  system  is  plainly  anected ;  tumors  and  ulcers,  showing  a  scrofolous  character, 
are  found  in  various  parts  of  the  body,  but  especially  on  the  gums.  Hence  there  can 
bo  no  doubt  that  such  cases,  although  complicated  and  bleud^  invariably  to  such  an 
extent  with  one  or  another  of  the  main  or  pnncipal  forms  as  to  make  it  impossible  to 
draw  distinct  lines,  have  to  be  looked  upon  as  a  subordinate  form  with  a  lyinphatio 
character.  I  have  been  informed  repeatedly  by  reliable  persons  that  in  some  of  the 
sick  animals  cutaneous  eruptions  hare  constituted  one  of  the  most  couspicuous  S3rmp- 
toms  of  the  disease.  If  this  is  a  Coct.  it  is  possible  that  vet  a  fil'th  tbrm  has  to  be 
added — eryeiptlatom.  Still  I  had  no  chance  to  examine  sucn  a  patient,  notwithstand- 
ing I  have  examined  a  large  number  of  sick  animals,  exceeding,  I  should  judge,  one 
thousand.  I  am,  therefore,  not  prepared  to  decide  whether  the  cutaneous  eruption  is 
a  product  of  the  same  causes  or  influences  which  are  at  the  bottom  of  the  other  mor> 

Digitized  by  VjUUV  IC 


DISEASES  OF  DOMESTIC  ANIBIALS.  389 

# 
bid  obanges,  or  T^hether  tho  same  \a  an  independent  disease,  and  merely  an  accidental 
complication. 

It  is  probably  not  necessary  to  mention  that  all  the  morbid  changes  which  haTo  been 
described  as  the  prodncts  or  attendants  of  a  certain  form  are  bnt  seldom  fonnd  as  a 
total  in  one  and  the  same  animaL  as  some  of  them  are  either  nsnaUy  missing  or  bnt 
little  deYelop»ed.  Neither  will  it  be  essential  to  state  that  even  the  two  principal  forms 
of  epizootic  ihdnenza  of  swine,  learing  the  subordinate  forms  ont  or  consideration, 
are  scarcely  ever  observed  entirely  independent  of  each  other  or  without  being  in  the 
least  complicated  with  each  othQr ;  that,  on  the  contrary,  the  gastric-rhenmatic  and  the 
catarrhal-rhenmatio  are  not  seldom  blended  with  each  other  to  snch  an  extent  as  to 
make  it  very  difficult  to  decide  which  one  has  to  be  considered  as  the  most  predomi- 
nating. In  each  case  the  s^ptoms;  too,  are  blended  with  each  other,  and  morbid 
chai^ges.  frequently  of  equal  importance,  are  found  in  both  large  cayities,  in  the  chest 
and  in  tne  abdomen.  These  facts  axe  easily  understood  by  any  one  who  is  at  all  &mil- 
iar  with  pathology  and  with  morbid  anatomy.  The  main  or  predominant  character  of 
epizootic  influenza  of  swine  is  always  rheumatio,  and  the  pnncipal  seat  is  in  the  sys- 
tem of  serous  membranes  which  abound  in  every  large  cavity  of  the  aihimal  body. 
Serous  membranes  not  only  line  the  interior  of  those  cavities,  but  constitute  also  the 
external  coat  of  nearly  every  internal  organ.  Hence  it  is  but  natural  that  such  a  dis- 
ease localizes  itself  in  many  different  parts  of  the  animal  organism,  produces  in  conse- 
qnenoe  different  morbid  symptoms^  and  causes  different  forms  of  disease.  It  is  true 
that  in  some  cases  the  disease  exhibits  a  prevailing  catarrhal  character,  but  if  it  is 
taken  into  consideration  that  the  causes  of  rheumatic  affections  and  of  catarrhal  dis- 
eases are  often  essentially  the  same,  and  that  not  only  the  seat  but  the  character  of 
the  disorder  depends  frequently  upon  an  individual  predisposition  of  the  animal,  a 
farther  explanation  will  not  be  needed. 

Ths  causes. — To  ascertain  the  causes  has  been  my  principal  object.  It  was,  there- 
fore, necessary  to  observe  a  large  number  of  cases,  and  to  mvestigate  the  disease  in 
different  localities.  This  I  have  done,  and  have  come  to  the  conclusion  that  at  least 
some  of  the  causes,  and  I  think  I  make  no  mistake  if  I  say  the  most  important  ones, 
are  of  such  a  nature  as  to  admit  removal,  notwithstanding  they  are  diverse  and  numer- 
ous, and  have  their  source,  to  a  certain  extent,  in  the  manner  of  fanning  and  stock- 
ralmn^.  or  rather  hog-raising,  customary  in  the  West.,  Although  I  will  not  deny  the 
possibility  of  an  existence  ot  certain  agencies  of  a  miasmatic  character,  nor  the  possi- 
bility of  a  presence  of  a  micrococci  or  other  microscopic  sporules  calculated  to  act  as  a 
cause  or  to  contribute  in  producing  the  disease.  I  must  confess  that  if  anything  of  that 
kind  has  been  acting  as  a  cause,  it  has  escapea  my  notice.  In  the  first  place  I  had  no 
microscope  at  my  disposal,  and  secondly  I  have  not  been  able  to  discover  anything  in 
the  whole  morbid  process  nor  any  morbid  change  that  cannot  be  the  product  of  those 
noxious  influences  which  I  consider  as  the  main,  if  not  exclusive,  causes  of  the  disease, 
and  which  in  my  opinion  are  well  able  toproduoe  every  one  of  those  morbid  changes 
which  I  had  an  opportunity  to  observe,  lliose  ii^urious  influences  or  agencies  which 
I  am  obliged  to  consider  as  the  principal  causes  act  in  different  ways,  and,  for  a  better 
survey,  may  be  divided  into  three  classes.  As  belonging  to  the  first  class  I  look  upon 
everytning  that  will  interrupt  or  disturb  the  perspiration ;  in  the  second  class  I  place 
all  snch  noxious  influences  and  agencies  as  interfere  directly  with  the  process  of  respi- 
ration: finally,  in  the  third  class  1  put  all  such  noxious  a^ncies  or  injurious  influences 
as  tend  to  itfgravate  the  disease  if  already  existing,  by  aiding  in  making  its  character 
more  typhoid,  or  which  produce  a  specijU  predisposition  by  weakening  the  constitution 
of  the  animaL 

1.  InfwrhuB  influences  which  <ict<iBa  cause  "by  product  an  interruviion  or  parUdl  cessa- 
tkm  of  the  perswuraiion,'~Theae  influences  are  numerous,  and  of  much  greater  importance 
than  one  who  looks  at  them  sux>erflcially  may  be  inclined  to  suppose.  The  slBn  of  an 
animal  is  a  verv  important  organ ;  it  not  only  serves  as  a  protecting  tegument,  but  has 
also  other  vital  offices  which  are  scarcely  of  less  importance  to  ine  existence  of  the 
animal  on^anism  than  those  of  the  lungs.  The  ddn  discharges  through  its  pores  a  larse 
amount  of  wasted  material,  and  absorbs  aeriform  and  liquidsubstances  from  the  ontsiae 
world.  Ckmseouently  it  may  be  looked  upon  as  an  organ  whose  duty  it  is  to  supplement 
the  functions  of  several  other  organs,  bnt  especially  those  of  the  lungs  and  of  the  kidneys. 
To  ascertain  the  effect  which  a  total  interruption  of  the  frmctions  of  the  skin  would 
have  upon  the  animal  organism,  interesting  experiments  have  been  made  by  Bouley, 
Magendie.  Gerlach,  and  others.  A  complete  interruption  was  brought  about  by  cover- 
ing the  skin  of  various  animals  with  an  air-tight  coat  of  varnish,  ^ase,  or  tar,  and 
the  result,  according;  to  Gerlach,  was  as  follows :  Accelerated  pulsation,  extraordinary 
fullness  of  the  arteries  till  an  increase<l  discharge  of  urine  made  its  appearance,  some- 
what accelerated  breathing,  trembling  of  the  whole  body,  rapid  emaciation,  great 
debility,  augmented  secretion  of  an  albuminous  urine,  which  latter  contained  also  some 
of  the  colormg  matter  of  the  gall,  and  a  decrease  of  the  animal  temperature.  The 
latter,  however,  became  not  very  conspicuous  before  the  animal  had  become  emaciated 
■nd  was  near  dying.    The  animals  (horses)  so  treated  died  within  from  three  to  tea 
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day*.  Pi^  smeared  all  over  with  grease  or  fii^-oil,  tot  the  ptupose  of  killifif  liee^ 
died  TTithm  a  week,  and  showed  the  same  eymptomii. 

The  oS&ce  of  the  skin,  at  least  as  ^ar  as  tlie  proeeseee  of  elimination  and  absorption  ai« 
concerned,  bears  also  a  very  close  relation  to  the  fimctioi»  of  the  diverse  s^Ofis  and 
mucns  membranes.  It  is  true  if  the  ridn  is  disqualified  to  perform  its  aUotted  dntles,  or 
if  ita  fnnctions  are  intermpted  by  some  means,  tkt  same  will  be  p^formcd  partially,  but 
partially  only,  by  those  orsuis  named  the  Imigs,  the  kidneys,  and  the  serous  and  mncna 
membranes  in  general.  These  organs,  in  snch  a  case,  have  to  make  extraordinary  efSorte 
if  ihid  eqoilibriam  in  the  organic  change  of  matter,  so  ijMUspe&sable  to  the  pn&&ya!tio^ 
of  health,  is  to  be  maintcUned  only  approximately.  To  mainti^  a  ]>erfect  eqniUbrium 
is  impossible,  for  these  oi^gans,  as  I  have  said,  oMi,  in  addition  to  their  own  dntiea,  only 
paiCtiaily  perform  the  fnnctions  of  the  ^dn ;  certain  parts  of  wasted  material  will  not 
be  discharged,  bnt  will  remain  in  the  organism.  The  Inn^  the  kidneys,  and  ^he  aerona 
and  mncns  membranes,  if  I  may  nse  the  ei»ression,  wiU  be  overbnidened,  and  ^m 
oonseqaencewill  be  tiiat  Jnst  those  organs  thus  weakened  will  be  the  first  ones  t^iat 
become  diseased,  or  have  to  stiffer  ^m  over  exert^cm,  and  from  tbe  inlnrions  elfeeta 
necessarily  ^rodnced  by  a  retention  of  wasted  matter  in  title  organism,  and  ^so  by  a  con- 
stant loss  of  organic  componnds  that  cannot  be  spared.  That  soch  loss  is  taking  place  haa 
been  proven  by  the  experiments  of  Professor  Qerlach,  which  shows  that  the  nrme  in  snob 
a  case  carries  <^  albnmen.  Fiuther.  tiiat  an  intc^rtnption  of  the  perspiration  most 
neeessarily  prodnce  a  disturbance  in  the  circulation  of  the  blood,  which  resolts  in  an 
extraordinary  flow  of  blood  to  those  organs^angs,  kidneys,  &c. — bnideaied  with 
increased  activity,  and  constitates  in  that  way  a  cause  of  cobgestion  and  snbseqnent 
inflammation,  is  too  evident  to  need  any  ftirther  explanation. 

The  perspiitktion  can  be  interrupted,  or,  in  other  words,  the  skin  can  be  dlsqnidifled 
to  perform  its  functions,  by  several  means:  for  instance,  oy  a  disturbance  or  a  partial 
inteiruplaon  of  the  circulation  of  the  blood  in  tiie  capillary  vessels;  by  congestion  and 
inflamma;ti<m ;  by  any  di^eneration  or  morbid  change  of  its  tissue,  en-  of  a  part  of  ila 
tiasoe;  by  closing  of  its  pores  in  a  mec^aniciU  way,  Ac  This  granted,  it  rmajna  to 
be  aacertaiiied  if  those  pigs  and  hoss  which  are,  or  hav«  been,  affeetea  with  tbe  epi* 
zootio  influenza  of  swine  (erroneous^  ci^ed  hog  chol^a)  have  been  subjected  te  cme 
or  more  of  tiioee  just-named  influences  or  affenoies  able  to  cause  an  intetmpf^on  or 
partial  cessation  <^  the  activity  of  tiie  skin  xpevoeptible  and  imi>erceptible  |>ei^ira- 
tiom).  Taking  tiie  facte  just  as  they  have  presented  thems^res.  that  question  ffiosi 
be  answered  in  the  affirmative.  M^  investigations  and  my  inquiries  have  oonrinced 
me  that  in  all  those  pigs  or  hogs  which  have  suffered  from  or  died  of  t^t  disease,  one 
or  more  isi  those  causes  have  been  at  work,  as  I  shall  endeavor  to  show. 

1.  All  animals  affiscted  witii  the  ^^teeetis  inflnensa— «t  any  rate,  all  liiose  wbich  I 
have  seen,  and  I  have  seen  a  lar]^  nmber^were  very  lousy.  Lioe  irritate  the  skizi, 
keep  it  in  a  semi4nflamed  condition,  eaOBo  swelling,  and,  finally,  a  gradual  degenera- 
tion of  its  external  lay6r-^4)eyond  a  do«bt  ooostitate  to  some  extent  a  disturbance  ijff 
normal  penroiration. 

2.  All  tiie  nogs  and  piffs  which  had  comtraeted  the  disease  had  been  eiiposed  nis%t 
and  day  to  all  the  sudden  changes  of  temperature  and  weather  so  frequent  in  the 
WeM»m  States.  Some  of  the  animals  had  been  k^in  small,  wot,  and  dirty  yards  and 
iudosures,  without  a  roof  to  protect  them;  they  had  to  suffer  during  the  day  froia  the 
rays  of  the  sun,  and  from  the  neat  which  naturally  aecmnulates  in  a  small  space  or  lot 
walled  in  by  a  ti^t  fence,  and  which  is  constantly  increased  by  the  decomporitloii 
of  wet  manure  and  other  organic  substances.  During  the  night  the  same  wete  exposed 
to  the  chilling  influence  of  the  cold  night  air  and  the  fr^uently  very  heavy  dews, 
not  to  mention  the  effect  of  severe  rains  asd  thunder-storms.  Further,  alter  each  rain 
the  animals  thus  kept  had  a'chance  to  get  the  entare  body  covered  with  mud  and  the 
pores  of  the  ridn  tibordughfy  closed j  but  an  opportmiity  to  get  rid  of  the  dirt  by  taktOj^ 
a  bath  was  never  given.  Buch  influences,  evidently,  axe  veiy  i^  to  cause  iiregulan- 
ties  In  the  circuliS;ion  of  the  blood  in  the  d^illarv  vessels  of  the  skin  and  an  inter- 
ruption of  the  pen^yixation.  Other  animals  have  been  kept  in  ooadparatirely  lalge 
herds,  and  have  been  J^owod  to  run  at  lazge  in  a  bam-yard,  in  a  so-called  hog-let,  in 
the  woods^  Ac  These,  too,  were  exposed  more  or  less  to  the  burning  rays  of  the  sun 
durine  the  day,  and  at  night,  in  most  oasee>  t^y  Ibuad  belter  under  a  coni-crlb,  under 
an  old  stable  er  an  old  bam^-«t  any  rate,  in  the  doeest  and  dirtiest  places,  where  they 
lacked  room,  and  where  they  often  crowded  on  top  of  each  other  when  retiring  te 
slee]^.  As  a  oonsequ«ioe  the  animals  became  heated,  and,  perspiring,  as  they  left;  their 
lair  in  the  morning  took  cold  on  coming  in  contact  with  the  chilled  atmosphere.  A 
sudden  cooling,  however,  or  a  sudden  reduction  of  the  temperature  ci  the  sur&ce 
of  the  body  is  apt  to  effect  a  contraction  of  the  capillary  vessels  oi  the  skin,  hence  a 
diminished  supply  of  blood,  and,  in  consequence,  a  decrease  or  partial  Interruption  of 
the  functions  of  the  skin. 

The  animals,  thus  suddenly  cooled  by  the  morning  air  and  the  wet  dew,  become,  in 
the  course  of  ifae  forenoon,  again  exposed  to  the  rays  of  the  sun  imd  the  heat  of  the 
day,  whidi  induces  them  to  go  to  the  first  pool  bf  w«ter,  if  one  is  accessible,  te  talat 
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*  bath.  This  is  all  right  and  weU  enough,  beoaose  is  the  BumiDcr  a  hog  should  have 
access  t6  water  and  an  opportnnity  to  take  a  hath  as  ofteo  aa  it  desires.  In  all  those 
places,  boweyer,  in  which  the  disease  had  made  its  appearanoe,  I  fouiKi  the  water  to 
whicb  the  hofi;8  had  aocoss  almost  invariably  so  shallow  and  of  such  a  limited  (luaa- 
tity  that  the  bathing  and  wallowing  of  one  or  more  animals  wa»  sufficient  to  convert 
the  same  into  sticky,  semi-flnid  mnu^  Conseqaently,  if  the  herd  was  a  large  one,  bnt 
a  very  few  animals—and  tliose  invariably  the  stronger  and  most  active  ones— had  now 
and  Uien  a  chance  to  find  clear  water,  and  to  reap  real  beneHl  from  taking  a  bath. 
AH  oth<!rs,  especially  th^  yoonger  and  smaller  animals,  were  compelled  to  wait  until 
the  first  comers  were  through  with  their  bathing  and  had  changed  the  water  to  mnd ; 
the  former,  therefore,  had  scarcely  ever  an  opportunity  to  clean  themselves  (iom  the 
mitd  of  the  preceding  day,  stnd  to  open  the  pores  of  their  skin  by  taking  a  bath  in 
<dean  water.  If  they  wished  to  take  a  little  cooling  t]}ey  bad  to-be  satiuiied  with  takins 
a  mad-bath,  and  as  every  new  bath  was  a  mud-bath  again,  the  pores  of  the  skin,  instead 
of  being  opened,  became  closed  more  and  more  efCactually  (rom  day  to  day,  until  finally 
the  perspiration  was  thoroughly  intezrapted,  and  disease  made  it«  appearance  as  tho 
aatnral  result. 

It  is  difiBsrent  where  the  herd  is  a  smaD  one,  for  thai  nearly  everv  animal  will  some- 
tinMe  have  a  chance  to  open  the  pores  oi  its  skin  in  tolerably  clear  water,  and  the 
perspiration  will  not  be  seriously  inteimpted.  That  these  deductions  must  be  oorzeet 
18  proved  by  the  fact  that  in  every  large  herd  nearly  all  the  younger  and  weaker  ani- 
mals (ahoats)  have  become  a  i»*ev  to  the  disease,  while  the  larger  or  stronger  and  most 
active  animals,  which  are  asnally  the  first  ones  to  go  to  the  wsA&r  in  the  morning 
while  it  is  measurably  clear,  have  either  remained  exempt  or  have  contracted  tlie  cUa- 
ease  in  a  mild  form,  and  h&ve  mostly  recovered.  Finally ,  small  herds  have  either  sotifered 
fewer  losses,  have  bees  less  severely  attacked,  or  have  remained  exempted  altoffetber. 
The  lajurions  effect  prodneed  upon  the  system  of  the  animal  by  the  muddy  and  filthy 
oondition  of  the  water,  which  most  animals  so  situated  have  been  compelled  to  dnnk, 
will  be  explained  hereafter. 

2.  Agmdea  and  imfluenoeB  whkik  interfen  dtrtoH^  with  tkeproc6i$  of  (tmIMm^.— -These, 
too,  as  already  indicated,  are  of  different  nature.  When  I  first  oommenoed  my  inves- 
tigation it  struck  me  that  all  those  swine—pigs,  shoats,  and  grown  hogs  of  every  age 
and  description— which  run  at  large  in  the  streets  and  thoronghiareB  of  Kansas  CHy. 
West^rt,  Independence,  Lexington,  mad  otiier  towns  and  vUl^^  and  lead  the  moss 
independent  life  possible,  bat  do  not  oongreffate— go  home  in  t>&  evening,  and  bdcRi^ 
to  peiBons  who  own  but  one,  two,  imd  maybe  three  animals ;  as  also  all  those  swine 
which  are  kept  by  themselves,  eith^  one  by  one  or  only  a  few  together;  and,  finally^ 
ail  those  which  axe  kept  in  comparatively  small  herds  In  pastures,  orchards,  or  woods, 
coated  everywhere  with  grass  and  perfectly  destitute  of  dusty,  bare  eroond  and  eld 
manare-heaps,  are.  and  have  been,  with  tare  exoeptionsk,  perfectly  healtioy.  I  say  with 
"  rare  ezceptione,''  for  it  has  been  repoirted  to  me  that  a  few  of  tiiose  swine  mnnine 
at  larffe  in  the  streets  have  died,  but  I  have  not  been  aMe  to  ascertain  the  eanses  <n 
their  deat^. 

On  the  other  hand,  the  herds  which  have  bem  kept  in  yards,  pastures,  fields,  A«., 
eonsiflting  partially  or  wholly  of  bare,  dusty  ground,  or  oontaining  heaps  aoid  aocmDn- 
lations  of  old  manure,  have  and  are  suffering  severely,  and  the  more  aooerdinc  to  tihe 
ei£e  of  the  herd  and  the  worse  the  dost  of  soil  and  old  manure.  In  large  herib.  oom- 
posed  of  one  hundred  head  or  more,  the  mortality  has  been  as  high  as  from  70  to  90 
per  eent. ;  in  smaller  herds  from  S5  to  00  per  cent.,  and  where  only  a  iew  animals  were 
kept  together^  and  consequently  each  anim^  was  only  compelled  to  inhale  the  dost 
kicked  up  by  itself  and  occasionally  by  one  or  two  others,  t^e  mortality  has  been  com- 
parativefy  low — has  seldom  exceeded  10  per  cent.,  or  fisbtal  oaees  have  not  oeonzied  at 
aD.  Further,  in  all  those  coses  III  which  the  hogs  or  pigs  had  been  oompeUed  to  mhale 
with  neariy  every  breath  a  large  quantity  of  soil  saiA  mantires,  gronnd  to  powder  by 
rouing,  tramping,  and  the  rays  of  the  sun,  all  the  vos^mortem  examinations  cevealed 
as  principal  morbid  changesa  morbid  affection  of  the  eyes,  inflammation  of  the  resgiira- 
tory  passaffes  (throat,  windpipe,  bronchial  tubes),  hepati£atian  of  the  inngs  in  variooa 
stages  of  aeveiopment,  and,  in  some  oases,  even  tubercles  or  a  few  small  abaeosses  in 
the  pulmonal  t»sne,  while  the  serous  mCTibranes  (eostal  and  puhnonal  pleura,  peri- 
oardiuiz^  and  peritonemn)  presented  a  comparatively  healthy  condition,  except  in 
those  cascss  in  which  the  causes  described  in  subdivision  1  had  been  actmg  together 
with  those  under  discussion.  If  these  facts  are  duly  token  into  considenition,  soaroely 
any  doubt  can  remain  as  to  the  constant  inhalation  of  powdered  soil  and  manure  con- 
stituting one  of  the  principal  causes  of  the  epizootic  influenza  of  swine. 

Aa  another  noxious  infltience  trfsnding  to  interfere  with  ihe  process  of  respiration,  or 
injuring  the  respiratory  organs,  may  be  considered  the  gases  or  effluvia  emanating  from 
old  decomposing  manure  heaps  and  from  dirty  and  filthy  pig-sties  and  hog-yaxds.  StOl, 
I  must  ltx)k  npon  them  as  something 'of  subordini^  importanoe--not  per  <e,  bst  com- 
pared with  the  more  substantial  ageneies— «nd,  tJbsrefonB,  do  not  deem  it  Tuinnstiiy  te 
enter  into  fiirUur  details. 
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3.  Causes  which  weaken  the  eamUtwtionfproduoepre^UapoeiUon,  and  develop  or  promote  ike 
typhoid  character  of  the  diae€tae, — Ab  saoh  have  to  be  mentioned :  1.  Fool  and  impim 
water  for  drinking.  As  a  general  mle,  hogs  are  nsnallj  compelled  to  drink  either  ont 
of  a  dirty  trough^  if  confined  in  a  sty,  or  from  mnddy  pools  and  wallows,  if  kept  in 
pasture,  d^.,  and,  therefore,  are  frequently  obliged  to  drink  water  that  is  not  only 
mnddy  and  impure,  bnt  even  stinkmg  and  fall  of  decomposing  organic  sabatanoes. 
"iThat  snch  water  is  apt  to  develop  microscopic  animal  and  vegetable  growth,  is  often 
inhabited  by  the  brood  or  the  larvso  of  vanoos  species  of  intestinal  woims,  and  thna 
prepared  to  convey  numerous  germs  and  causes  of  disease  to  the  animal'  organism- 
may  be  more  than  are  introduced  in  any  other  way— is  a  well  known  fact,  and  does 
not  need  any  explanation.  2.  The  filth  and  manure  that  is  consumed  with  Uie  food. 
On  almost  every  Western  farm  (at  any  rate  on  all  those  on  which  I  found  the  diseaae) 
the  swine  are  fed  with*  com  in  t^e  ear ;  the  ears  of  com  are  thrown  into  the  p^-sPly, 
yard,  or  feeding-lot,  as  the  case  may  be,  but  always  in  a  place  full  of  manure  and  dirty 
either  wet  or  mj.  As  a  consequence,  tne  animals  can  scarcely  pick  up  a  kernel  of  oom 
that  is  not  soiled  with  filth,  and  are  obliged  to  consume  a  great  deal  of  nastiness.  Tliat 
such  wholesale  consumption  of  filth  and  excrements  must  finally  undermine  the  con- 
stitution of  even  the  healthiest  animal,  and  must  ^ve  to  any  disease  that  may  happen 
to  exist  or  to  appear  a  typhoid  character,  is  self-evident.  3.  On  a  great  manv  forms  in 
the  West  the  corn-cribs  are  either  insufficiently  covered  or  not  covered  at  all,  and,  as 
a  consequence,  a  great  deal  of  the  com  fed  in  the  spring  and  during  the  summer  is 
moldy  and  rotten.  Moldy  com  does  not  constitute  healthy  food ;  on  the  contzaiy, 
it  is  poisonous  if  consumed  in  large  quantities ;  at  any  rate,  it  weakens  the  constitntion, 
promotes  and  produces  disease,  especially  of  tilie  respiratory  organs  and  of  the  kidney^ 
and  is  well  calculated  to  give  any  disease  a  decidedlv  typhoid  character.  4.  One  very 
common  mifltake  in  feeding  may  also  be  mentioned  as  perhaps  not  entirely  without 
influence.  I  refer  to  the  practice  of  feeding  nothing  bui  com.  It  may  sumce,  how- 
ever, to  say  that  com  does  not  contain  in  a  due  i^roportion  all  the  elements  neoesaaiy 
to  the  ^wth  and  development  of  on  animal ;  it  is  destitute  of  some  and  contains 
others  m  too  small  a  proportion.  Hence  a  variety  of  food  is  Just  as  necessary  to  a  hog 
as  to  any  other  animal,  if  health  and  vigor  are  to  be  preserved.  To  enter  into  particu- 
lars would  lead  too  far. 

One  may  ask,  if  the  causes  of  the  disease  are  of  such  an  ordinary  character^  how 
can  it  be  possible  that  it  has  become  such  an  extensive  epizooty  1  The  answer  is  not 
difficult.  A  satisfactory  explanation  can  be  given.  1.  ^lotwithstanding  the  most  dili- 
gent search  and  patient  inc[uiry,  I  have  not  l^n  able  to  discover  any  iiijurious  influ- 
ences or  agencies,  in  addition  to  those  enumerated,  that  have  acted  upon  all  of  the 
diseased  animals,  or  upon  a  large  number  of  the  same,  which  can  be  taken  into  con- 
sideration as  possible  causes.  2.  The  treatment  or  keeping  of  swine  is  essentially  the 
same  almost  everywhere  in  all  the  West^cn  States.  The  causes  mentioned  are.  there- 
fore, sufficiently  discriminated  or  general  enough  to  produce  an  epizootic.  A  goeat 
many  farmers,  who  are  frequently  careless  enough  in  the  treatment  of  even  their  horses 
and  cattle,  usually  think  that  a  hog  is  but  a  *'  hos,"  and  it  can  get  along  with ''  hog- 
gish "  treatment — that  it  deliffhts  in  nastiness,  filin,  and  dirt  of  every  description,  and. 
does  not  need  a  dry,  comfortable,  and  clean  resting-place  during  the  night,  dean  and 
sound  food,  clean  and  fresh  water  for  drinking  and  bathing,  nor  shade  and  8helt« 
aflainst  the  burning  rays  of  a  Western  sun,  against  wet  and  cold  and  the  sudden  changes 
of  weather  and  temperature  in  generid.  But  they  are  very  much  mistaken ;  there  is 
probably  no  animal  which  repays  good  care  and  rational  treatment  more  than  the  hoe. 
Still,  if  nature  had  not  endowed  the  same  with  such  an  excellent  constitntiony  po» 
might  have  become,  before  this,  a  very  rare  article. 

gk>me  one  may  say,  "  If  the  principal  causes  of  the  disease  have  their  source  in  tbs 
manner  in  which  the  swine  are  raised,  kept,  and  provided  for,  which  does  not  differ 
essentially  from  former  years,  how  does  it  nappen,  or  how  can  it  be  explained,  that 
the  disease  made  its  appearance  as  an  epizooty  only  a  tew  years  ago,  and  not  befcwe  f " 
While  the  countoy  was  new.  hogs  were  not  so  numerous  as  now,  or  at  any  rate  were  not 
kept  in  such  lazge  herds ;  pig^sties,  hog-lots,  and  swine-pastures  contained  not  ao  mnoh 
accumulated  filui  and  manure,  nor  so  many  bare  and  dusty  places  as  they  do  now.  In 
the  course  of  mxmy  years  the  excrements  and  other  decomposing  organic  substances 
have  not  only  accumulated  on  the  surfiMe  of  the  premises  where  hogs  axe  kept,  but 
the  ground  and  water  have  also  become  impregnated  with  the  same.  The  disease^  I 
do  not  doubt,  will  still  spread  and  increase  in  malignancy  in  the  same  proporti<m  in 
which  dung  and  dirt  are  allowed  to  accumulate,  and  in  which  the  size  of  the  hod  is 
increased. 

I8  the  episooUo  influema  of  mdne  a  contagiosa  diseaee  f — To  tell  the  troth,  I  am  not  pre- 
pared to  decide  that  question^  because  such  a  decision  requires  numerous  experiment^ 
and  these  I  have  not  been  able  to  make.  A  great  many  fiEumers  believe,  nay,  hold 
themselves  convinced,  that  the  disease  must  be  contagions,  and  have  frimiahed  me 
with  facts  which  l;admit  seem  to  point  very  strongly  that  way.  Still  I  think  the  epi- 
lootio  character  of  the  fearfU  spreading  of  the  diseaae  can  be  aatiafaotoEUy  ezplaiaed 
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withont  the  existence  of  *  contaeion.  The  fact  that  the  hogs  and  pigs  ninning  at  lam 
in  the  streets  of  the  towns  and  cities  are,  with  rare  exceptions,  healthy  and  remam 
exempted  from  the  disease,  notwithstanding  they  are  much  more  exposed  to  contagions 
or  contagions  infection  than  any  others,  goes  far  to  show  that  the  disease  is  probably 
not  contagions. 

Duration  of  the  morbid  process, — ^In  some  cases  the  disease  has  had  a  fatal  termination 
■  within  two  days  after  the  first  plain  symptons  of  sickness  had  made  their  aj^pearance, 
and  a  few  cases  have  been  reported  to  me  in  which  the  animals  have  died  within  from 
lix  to  twelve  honrs ;  bnt  as  to  tiie  latter  cases,  I  am  inclined  to  think  the  first  mnptoms 
have  escaped  observation ;  a  very  common  occurrence  in  diseases  of  swine.  The  aver- 
age duration  of  the  disease  may  be  set  down  as  from  five  to  fifteen  days.  Still  soma 
animals  have  been  sick  from  three  to  six  weeks,  bnt  as  most  of  these  recovered,  a  part 
of  that  time  should  be  looked  upon  as  belonging  to  the  stage  of  convalescence,  or,  if 
the  patient  died,  the  disease  was  protracted  by  relapse. 

Prevention, — ^Tne  measures  of  prevention  consist  in  removing  the  causes  or  in  treat- 
ing the  swine  in  a  rational  manner  in  accordance  with  hygienic  principles.  If  this  is 
done,  no  other  special  treatment  nor  any  medicines  will  be  needed  to  ward  off  the  dis- 
ease. To  give  medicine  to  healthy  animals  for  the  purpose  of  presen'ing  their  health 
is  a  bad  practice  and  may  be  fraught  with  ii^lury.  The  use  of  medicines  can  have  bnt 
few  objects^  viz.,  to  mitigate,  to  remove,  to  destroy^  or  to  divert  injurious  influences. 
To  give  the  same  for  any  other  purpose  will  do  much  more  damage  than  good^  and 
thouid  never  be  done.  Hence  I  have  to  caution  every  farmer  aeainst  the  use  of  any 
patent  nostrums  or  quack  medicines  advertised  as  "  cure-alls,'^  out  intended  only  to 
draw  the  money  out  of  the  pockets  of  the  credulous. 

But  to  the  point :  I  am  confident  that  the  epizootic  influenza  of  swine,  or  the  disease 
commonly  called  hog-cholera,  will  cease  to  exist,  or,  at  any  rate,  will  lose  its  epi20otio 
character  and  become  a  very  rare  occurrence,  first,  if  large  herds  of  swine  are  divided 
into  smaller  ones  containing  only  a  few  (three  or  four)  animals  each ;  second,  if  each 
lot,  consisting  of  a  few  animals,  is  provided  with  a  comfortable  pen  or  sufficiently-pro- 
tected resting-place  to  sleep  in,  which  is  kept  free  from  filth,  dust,  and  manure,  is  well 
ventilated,  and  has  a  good  roof;  third,  if  every  ho^  or  pig  has  access  several  times  a 
day,  or  as  often  as  weather  or  temperature  and  circumstances  require,  tp  treah  and 
clean  water  for  drinking  and  bathing,  either  in  troughs  made  for  that  purpose  or  in  a 
brook  or  streamlet :  fourth,  if  no  filth,  manure,  and  other  decomposing  organic  sub- 
stances are  allowea  to  accumulate  in  any  of  the  sties,  yards,  pens,  nog-lots,  or  pastures 
in  which  the  hogs  or  pigs  are  kept;  and,  fifth,  if  the  food  is  always  healthy  and  sound 
and  never  soiled  with  filth  and  manure.  I  know  very  well  that  many  farmers  prefer 
to  be  sent  to  the  drug  store  for  medicine  in  preference  to  complying  with  these  rules, 
and  some  of  them  may  even  think  or  say, ''  If  I  cannot  keep  my  hogs  in  the  old  'hog- 
gish' fashion,  bnt  must  treat  them  even  better  than  I  am  in  the  habit  of  treating  my 
hori^  and  cattle,  I  prefer  not  to  keep  them  at  all."  To  such  men  I  have  to  say,  if  you 
do  not  kee||  any  hogs  yon  certainly  will  not  lose  any,  and  may  thus  benefit  yourself 
and  your  neighbor,  who  will  reap  the  profit  frx)m  the  scarcity  of  hogs  produced.  But 
I^can  assure  you  that  any  one  who  will  consent  to  treat  his  swine  in  a  rational  manner, 
as  an  animal  ought  to  be  treated,  will  gain  thereby,  and  will  receive  ample  compensa- 
tion for  his  care  and  labor.  At  any  rate,  it  will  pay  much  better  for  any  one  to  raise, 
for  instance,  fifty  hogs,  to  keep  them  well  and  lose  none  and  develop  them  into  ''primo 
porkers''  or  so-called ''Philaoelphia"  hogs,  than  to  raise  one  or  two  hundred  in  *^  hog- 
gish "  fashion,  lose  from  50  to  70  per  cent.,  and  produce  animals  that  figure  aS  inferior 
**  light-weights"  or  "  scalawags ''  in  the  market  reports.  Moreover,  the  amount  of 
food  which  is  needed  to  produce  two  hundred  pounds  of  inferior  and  frequently  un- 
healthy pork,  if  the  pigs  are  kept  on  the  manure-heap,  in  the  barn-yard,  or  in  small, 
nasty  pens,  will  easily  produce  three  hundred  pounds  of  good,  healthy,  and  palatable 
pork  if  the  keeping  of^the  animal  is  always  in  strict  accordance  with  the  laws  of 
hygiene.  If  the  latter  are  never  violated,  I  am  sure  epizootic  influenza  will  not  make 
its  appearance ;  but  if  the  indifferent,  or  rather  negligent,  treatment  of  swine  custom- 
ary m  the  West  does  not  undergo  a  thorough  change,  the  disease  will  increase  in 
frequency  ftx)m  year  to  year. 

In  thus  giving  my  views  candidly  and  in  plain  language,  I  wish  to  state,  withont  any 
apologies,  that  my  object  is  not  to  blame  any  one,  but  to  tell  the  honest  truth,  and  to 
point  out  the  way  which  must  be  pursued  if  it  is  desired  to  ffet  rid  of  the  disease.  The 
mistakes  made  are  not  committed  by  a  few  farmers  and  hog-raisers,  but  by  a  great 
many.  If  those  who  find  themselves  guilty  of  having  neglect  their  hogs,  or  of  nav- 
ing  treated  them  in  '^hoe^ish  fashion,''  wUl  accept  what  I  have  said  in  the  same  spirit 
in  which  it  is  ^^on,  and  follow  my  advice,  they  will  have  no  cause  to  regret  it. 

Treatment, — ^The  treatment  may  be  divided  into  two  parts :  a  hygieni<f  and  a  medioaL 
The  former,  which  includes  a  removing  of  the  causes,  is  m  this,  like  in  most  other  causes, 
of  the  very  greatest  importance.  If  the  causes  are  promptly  removed,  a  great  many  sick 
animals  not  already  too  far  gone  may  be  saved.  If  tne  same  are  not,  the  very  best 
skedioaLtteateentwiUbeofSttl^AVflSL  ThQ  sick  animaU  must  be  separated  fimnth* 
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herd,  mtist  be  i^TOTided  irith  a  clean  and  dry  reeting-plaoe.  most  have  pore  air  to 
breathe,  clean  water  to  drink,  and  healthy,  clean,  and  easily -fugestible  food  to  eat. 

Ab  to  the  medical  part  of  the  treatment,  I  wonld  rcconimend  giving  to  each  patient 
at  the  beginning  of  the  disease  a  good  emetic,  composed  either  of  powdered  white  helle- 
bore (  Veratrum  album)  or  of  tartar-emetic,  in  a  dose  of  abont  one  grain  for  each  month  tha  . 
aick  animal  is  old,  provided  the  latter  is  of  good  average  size.  The  largest  doeie  to  ba 
given  a  full-grown  animal  ebonld  not  cxeetHl  fift-een  or  sixteen  grains.  The  enetio  ia  * 
beet  administered  by  mixing  the  same  with  a  piece  of  boiled  potato,  or,  if  the  bellebore 
(which  I  prefer)  is  chosen,  by  strewing  the  powder  on  the  snrfaee  of  a  small  quuititr 
of  milk,  Bs  neitner  boiled  XK>tato  nor  milk  will  be  refiised  by  any  hog  anless  t^e  ani- 
mal is  VC17  sick^  and  in  that  case  it  will  be  too  late  to  make  nse  of  an  emetie.  After 
the  desired  action  has  1>een  prodnced  the  animal  will  appear  to  be  very  sick,  and  will 
try  to  hide  itself  in  a  dark  comer;  bat  two  or  three  hours  later  it  wiU  make  its  Mipear- 
anoe  again,  and  will  be  willing  to  take  a  little  choice  food,  snch  as  a  few  boUed  potA- 
toee,  a  little  mUk,  &c.  At  this  time  it  will  be  advisable  to  a^^ain  give  a  small  dose  of 
medjcine,  either  a  few  sprains  (two  or  three  to  a  fhll-grown  anmial  and  to  a  pig  in  pro- 
portion) of  tartar-emetic  or  of  cakmiel.  Mis  with  a  niece  of  boiled  potato,  or,  if  tha 
aymptoms  ^onld  not  have  retnmed,  nax  with  a  small  pinch  of  floor  and  a  few  drops 
m  water  (snfficient  to  make  a  stiff  dough)  and  fonn  into  smiUl  round  pills.  I  wish  to 
teoMrt:  here  that  a  sick  hog  should  not  be  drenched  with  medicine  under  any  circnm- 
ataooea,  for  a  drench,  given  by  force,  is  very  apt  to  paas  down  the  windpipe  into  tho 
timgs  as  soon  as  the  animal  sqneals,  and  frequently  causes  instant  death.  The  tartar^ 
eaoNmo  has  to  be  chosen  if  the  disease  has  its  principal  seat  in  the  respiratory  organs  or 
presents  itself  in  its  catarrhal-rhenmatie  form^  and  the  calomel  deserves  prefeoenee  if 
the  gastdo  or  bilious  rheumatic  foim  is  prevailing,  but  especially  if  the  liver  L^  seriously 
tffeSud,  Either  medicins  may  be  given  In  snch  small  doses  as  mentioned  three  tmietf 
a  day  for  saveral  days  in  sneeession.  or  nntil  a  change  for  the  better  becomes  apparent. 
It  is  also  advisable,  parti<ralarlT  if  the  disease  exhibits  a  very  typhoid  oharaoter,  to 
BOW  and  then  mix  fir  each  animal  a  few  drops  of  earbolio  acid  with  the  w»ler  for 
drfaiking  or  with  the  slops.  OonriUesoent  animals,  which  have  become  very  weak  and 
•maoiatod,  will  be  benefited  by  giving- them  once  a  day  firom  a  few  grains  to  half  m 
dnm  of  sulphate  of  iron  (copperas)  mixed  with  their  food,  but  the  use  of  iron  must 
be  disoontinued  if  the  patunts  beeome  constipated  or  if  the  excrements  turn  black. 
Those  convalescents  in  which  the  lungs  kav«  beoome  hepatized  to  a  oonalderable  ex- 
tant may  receive  repeatedly  ^aaU  doses  of  carlxmate  of  potash  for  the  purpose  of  pfo- 
moting  the  absorption  of  the  exudations  deposited  in  the  tiasueof  the  lungs.  The  siio 
of  the  dose  of  carbcmate  of  potash  as  well  as<of  iron  depends  upon  thesixe  and  the  1^ 
of  the  animal. 

A  local  or  external  treatment  is  also  of  considerable  importance.  A  good  oounter- 
irritant  or  blister,  composed  of  eanthorides,  or  Spanish  flies,  and  oil,  made  by  bpiiins 
one  ounce  of  the  lormer  and  four  ounces  c^  the  latter  for  half  an  hour  over  a  modinKto 
fire,  or  for  one  hour  in  a  water-bath,  should  be  applied  on  both  sides  the  chest  in  all 
soon  oases  in  which  the  organs  situated  in  that  oavity  are  seriously  afiected.  Bnth  a 
counter-irritant  has  usually  a  very  beneficiid  resnit.  In  most  cases  one  application 
will  prove  sufSdent  to  relieve  the  aninu^  to  a  coDsiderable  extent,  provided  the  oil  is 
thoTdughlv  rubbed  in  before  the  disease  has  made  too  mudi  headway;  or  befors  the 
vitality  of  the  organi^n  has  been  destroyed.  If  the  effect  of  the  fiy-bWer  proves  in- 
sufficient, it  may  be  applied  acain  the  next  day  j  bn^  if  the  same  produces  no  effect  at 
all,  it  may  be  taken  as  an  indication  that  the  animal  is  going  to  die,  and  that  any  far- 
ther treatment  will  prove  c^  no  avail.  Fontonels  and  seatons  have  really  the  same 
effect  as  a  fiy-blister,  but  thev  act  slower,  are  less  reliable,  and  may  otherwise  cause 
damage,  especially  if  the  typhoid  eharaoter  of  the  disease  is  very  much  developed,  by 
weabniing  unnecessarily  the  oonstitutioa  of  the  patient. 

In  oonolusion,  I  will  mention  that  epizootic  influMisa  of  swine,  or  so-called  hog-^iol- 
•ra,  is  not  a  new  disease,  nor  peculiar  to  our  country,  as  people  seem  to  bdieve.  It  has 
been  known  in  Europe  for  miuiy  years.  Professor  Spinola  gives  a  description  of  an 
eplEootic  '^pleuTo-peripnenmcmia,''  corresponding  almost  exactly  to  the  catarrbal-rhen- 
matic  form  of  epizootic  influenza  of  swine,  in  his  "Die  Kranldu'iten  der  Schweine" 
^Diseases  of  8wine^,  Berlin,  1842,  page  82  et  9fq,  Another  brief  description  will  be 
round  in  the  Austrian  *^  Vierte^jahresschrift  fner  wissenschaftliche  Veterinaerkunde" 
(Quarterly  for  Scientific  Veterinwy  Science),  Vienna,  1^0,  vol.  xxxiii,  part  2,  page  137, 
copied  from  **  II  Medico  Veterinono/'  18G9,  page  529. 

It  having  been  reported  last  Ml  that  the  so-called  hog-diolwa  \ras 
prevailing  to  a  cmisiderable  extent  in  Princess  Anne  County,  Virginia, 
tti©  Commissioner  of  Agriculture  requested  Thomas  M.  R&alsy,  M.  D., 
of  Washington,  D.  C,  to  proceed  to  that  locality  and  make  an  investiga- 
tion and  report  the  results  to  this  department.  The  following  report  has 
fliBoe  been  submitted  by  him : 
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Hog-ckokra  made  its  appearance  here  abomt  oigbteen  montliB  since,  and  has  been 
wandering  about  from  t^rm  to  farm  ahnost  annihilating  the  stock,  reappearing  from 
time  to  time  on  the  eame  place,  nntil  the  last  hog  was  destroyed. 

The  flwt  phico  I  visited  was  Mr.  Thomas  Heiidley's  farm,  about  three  miles  fix)m 
Princess  Anne  Court-Honse,  where  I  saw  the  lirst  cases  of  this  most  interesting  dis- 
ease. 

Before  going  int^  the  details  ot  any  of  the  caso^,  I  desire  to  make  some  general  re- 
marks on  the  character  of  this  disease.  In  the  first  place,  I  will  consider  "  hog-chol- 
era "  as  described  in  the  best  authorities,  and  then  see  how  these  descriptions  stand 
the  tests  of  reason  and  collated  experi^oe^  The  disease  is  not  a  choleVa  or  a  choleraio 
disorder,  and  the  name  is  an  American  misnomer.  As  long  ag(r  as  1634  a  veterinary 
surgeon  of  Aurignoo,  France,  named  Roche  Lubin,  a  carefm,  shrewd  observer,  de- 
scribed an  epizootic  of  a  similar  if  not  identical  nature.  He  made  numerous  poat-fiuniem 
examinations  of  swine  that  died  of  the  disease,  carefully  recorded  his  observations, 
and  gave  his  deductions  therefrom.  Since  his  dav,  until  of  late  years,  little  has  been 
done  save  to  follow  and  verify  his  statements.  He  pronounced  the  disease  a  maBenant 
fever,  and  called  it "  charb<mneu9efeverJ*  '*  Charbon  "  is  malignant  pustul^  afiightfrilly 
ta^tol  disorder,  in  which  the  evacuations  or  juices  of  an  animal  sick  witp  the  disease 
are  eapable  of  communicating  it  to  other  animals  and  to  man. 

The  epizootic  that  Lubin  saw  simulated  many  of  the  features  of  charbon.  But  ha 
saw  it  was  neither  communicable  to  other  farm  animals  nor  to  man,  so  be  called  the 
disease  **  ch<trbonimum  fever/*  or  charbon-like  fever,  a  milder  type  of  the  fnalignant 

{>nstule  or  plague.  The  disease  appeared  from  time  to  time  among  swine  in  rarioiis 
ocolities  on  the  Continent  and  the  British  Islands,  and  acquired  various  names,  many 
of  them  conveying  Uie  same  or  at  least  a  similar  idea,  sock  as  carboncnLar  fever,  oar- 
buncnlar  gastro-enteritia,  oarbunonlar  t^hns,  typhus  anthrax,  anthrax  fev«r,  purples, 
blue  disease,  4do.  Most  of  these  terms,  m  the  simple  or  absolute  form,  have  been  nsed 
to  describe  the  disease  common  to  animals  and  to  man.  but  when  used  as  adjectives 
with  another  word,  sooh  as  "fever,^  show  that  it  is  a  disease  similar  to  ^le  plague,  but 
not  eonoiimieable  to  other  animals  and  confli^ed  to  the  hog,  the  hftg,  of  oomse,  still 
being  subject,  with  other  animals  and  man,  to  the  plague  or  charbon.  The  epimotio 
I  observed  in  Princess  Anne  County,  Virginia,  and  the  disease  that  has  been  raffing 
over  the  United  States  for  some  years  past,  is  evidently  of  this  same  type.    Other  mrm 


animals  do  not  catoh  it  frt>m  the  bog,  no  matter  how  (uose  the  contact,  fbr  in  several 
instances  I  have  seen  dogs  eat  the  freshly-clotted  blood  from  the  gronnd  where  I  was 
m&king  powt-nwrtem  examinations  and  exp^ence  no  inconvenience  therefrom.  The 
disease,  therefore,  must  be  geneiwted  by  a  deleterious  something  which  is  hnitfti]  to 
swine,  and  i^arently  to  swine  idone.  Again,  the  disease  has  bran  described  as  highly 
ecmtagions.  It  has  been  claimed  that  the  air  alone  can  c<mvey  the  contagion.  "A 
herd,  previously  healthy,  was  taken  sick  three  days  alter  being  in  a  breeze  which  had 
blown  over  sick  swine  half  a  mile  distant.''  Professor  Axe,  &t  London,  made  qnite  a 
number  of  very  interesting  experiments  with  the  disease,  one  of  which  was  mKt  of 
confining  a  healthypig  in  the  same  house,  but  carefriUy  aipait  from  aaot^ier  pig  ill 
with  the  disease.  This  pig  sickened  on  the  sixth  day,  netwithstuidinff  this  oatefril 
separation ;  and  I  might  multiply  these  experiments  and  examples  to  nil  a  Telune. 
But  against  such  ideas  as  these  instimoes  wmild  incnleaite  I  had  a  very  singnlar  expe- 
rience on  the  farm  ef  Mr.  Thonms  Hendley,  before  mentioned.  Six  pies  had  died  be- 
fore my  arrival.  When  I  visited  his  place,  I  found  the  condition  of  wngs  abent  at 
follows:  There  were  abont  forty  pi«  i9  the  stable-yard,  one  of  which  was  a  nearly 
white  sow  abont  eight  months  olcL 
She  was  sick  with  the  diseaee,  and 
had  a  temi>erature  of  105^,  and  showed 
the  characteristiceruption  very  plain- 
ly. Another  was  drooping,  and  pre- 
sented tito  peculiar  wrinkled  mok 
abont  the  face  and  eyes  invariably  in- 
dieaitive  of  the  disease.  This  pig 
showed  a  temperat»e  of  102^,  and 
had  0oly  been  ailing  24  hours.  An- 
other, a  blaek  sow  nine  months  old, 
had  been  sick  in  the  pen  with  thir- 
teen others.  After  two  days'  sickness 
it  was  removed  to  a  little  triangular 
pen  by  itself,  and  had  been  there  a 
week  when  I  first  arrived  on  the  plaoe. 
I  visited  this  plaoe  and  insisted 
these  pigs  for  more  than  two  weeks, 
tt&d  during  that  time  not  one  of  the  thirteen  pigs  in  the  pen  sickened,  nor  did  any 
more  of  those  in  the  yard  become  ill.  This  showed  a  period  of  twenty-three  or  twenty- 
torn  dayaf  exposure  to  the  poison  of  the  disease. 
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AgaJD,  on  the  farm  of  Mr.  Jonathan  Hnnter  I  fonnd  the  disease  had  prevailed  during 

the  spring  and  early  smnmer.  It  broke  out 
among  the  swine  on  the  ac^oining  place,  and 
he  penned  np  those  of  his  pigs  (nfty-five) 
that  had  been  exposed  to 'the  conta^on  in 
the  field  shoTm.  He.  had  another  herd  of 
thirty-two  pigs  that  had  not  been  so  exposed, 
and  they  were  in  an  adjoining  field  (Dia- 
gram No.  2),  separated  from  the  othen  by  a 
worm-rail  fence.  Every  night  they  camo 
np  to  be  fed.  During  the  ^y  they  ranged 
down  the  lane  toward  the  tenant's  houae 
into  a  woods  range,  sometimes  even  in  com- 
pany with  the  tenant's  pigs,  and  at  night 
laid  in  the  field  a^oining  the. sick  swine; 
and  yet  not  one  of  these  thirty-two  was 
taken  with  the  disease. 
Again,  at  Mr.  James  McAlpin's,  on  the 
^2  public  road,  about  two  and  one-half  miles 

^™™  *  **  ■  from  the  court-house,  the  disease  was  rising 

severely,  having  destroyed  over  a  hundred  head  of  swine  in  a  few  weeks.  The  EogiB 
of  the  adjoining  farm  across  the  road  ranged  up  to  the  fence^  on  the  other  side  of  whieh 
these  hogs  were  dying,  and  more  than  two  months  had  passed  without  a  single  case 
occniring  on  that  place. 

I  could  give  numerous  examples  of  just  such  curious  iustances  of  non-contagion,  but 
the  literature  of  the  disease,  as  given  in  newspaper  articles,  shows  that  the  nuuady 
possesses  very  erratic  properties  as  regards  its  spread  by  contagion.  I  will  give  soma 
instances. 

George  M.  Coldwell,  of  Williamville,  Wayne  county,  Missouri,  in  answer  to  qnmes 
from  the  Saint  Lcpuis  Globe  Democrat  ^s  to  how  many  hogs  he  had  lost  frx>m  the  so- 
called  hog  cholera,  answered : 

"  I  lost  none  of  my  Berkshires  except  some  pigs  that  were  shown  at  four  fans,  irhich 
came  home  sick.    There  were  nineteen  of  them,  and  they  all  died.    Althoush  turned 
loose  with  the  other  hogs,  none  of  them  took  it.    I  had  eighty-six  stock  hogs  that  were 
raised  on  clover-fields,  and  as  soon  as  com  was  hard  enough  to  feed  I  fed  it  to  thenu    I 
never  saw  shoats  do  better.    In  from  five  to  six  weeks  a  disease  broke  out,  entiielj 
different  ftom  that  which  affected  the  nineteen  head  that  had  been  at  the  tajus,  and 
all  the  best  ones  died,  leaving  me  sixteen  worthless  shoats  of  about  one-half  their 
former  size  and  weight ;  and  to-day,  four  months  since  they  quit  dying,  they  are  not 
as  heavy  as  when  the  cholera  took  them  first.'' 
,  In  answer  to  additional  questions,  he  stated  that  while  some  of  his  best  Berkshire 
sows  ran  with  the  sick  animals,  he  had  lost  none  by  the  disease,  nor  had  he  lost  a  single 
pig  from  those  sows.    He  did  not  regard  the  disease  as  contagions,  and  cited  the  fact 
that  some  of  his  stock,  confined  on  the  same  running  stream  and  just  below  affected 
hogs,  showed  no  signs  whatever  of  disease. 
Mr.  George  Hunter,  of  Carlinville,  Macoupin  coimiy,  Illinois^  says : 
**  Have  had  the  disease  but  once  on  my  place.    On  that  occasion  it  was  brought  there 
by  a  diseased  shoat  and  communicated  by  contagion  and  infection,  first  to  the  weakest 
pig  and  then  to  the  strongest  hog.    We  promptly  destroyed  the  weakest  and  most 
affected,  and  saved  all  the  strongest  and  best  with  but  slight  iigury  and  no  doctoring." 
Mr.  F.  8.  Richards,  Yiriden,  Montgomery  county.  Missouri^  says : 
"  I  do  not  think  it  contagious.    The  disease  has  oeen  for  tne  last  fifteen  yean  on  all 
sides  of  my  farm,  and  diseased  hogs  have  gotten  into  my  lots  and  died  there,  yet  my 
hogs  have  escaped." 

£i  portions  of  the  country  frt>m  whence  reports  come  afiOLrmin^  its  contagious  charae- 
ter,  close  and  carefril  observers  deny  that  the  disease  is  contagious  at  all,  and  ascribe 
its  prevalence  to  irregularity  in  feeding  and  improper  diet,  or  general  ill-treatment  of 
swine,  such  as  exposure  to  wet,  cold,  dust,  Slc,,  and  the  idea  nas  pretty  thoroughly 
obtained  in  certain  portions  of  the  country  that  these  causes  are  sumcient  to  generate 
it.  As  to  the  period  of  incubation,  results  of  observation  differ  as  widely  as  opinions 
in  regard  to  its  contagious  character.  By  the  period  of  incubation  is  meant  the  time 
that  elapses  between  exposure  to  the  poison  of  a  disease  and  the  period  of  its  taking 
effect.  The  simplest  example  is  in  vaccination,  where  inserting  the  virus  into  the 
arm  of  a  person  stands  for  the  period  of  exposure  to  the  disease,  and  the  appearance 
of  irritation  around  the  point  of  inoculation  (three  days)  for  the  sickening  m  conse- 
quence of  the  exposure  by  inoculation.  In  malignant  pustule  the  period  of  incuba- 
tion is  a  definite  one.  In  the  rinderpest  we  have  again  a  fixed  time.  In  almost  all  dis- 
eases of  a  highly  contagious  nature  in  n-Tn'Tnaiii  as  in  man,  we  have  a  limit  of  time  of 
incubation  or  the  poison  of  disease  rarely  vaiyinff  more  than  a  few  days  from  its  shortest 
to  its  longest  limits   My  investigatioDS  show  the  death  rate-  in  this  disease  to  bo  as 
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hkfh  aa  69  per  cent,  of  those  exposed  to  contact  with  the  sick,  and  in  this  I  do  not 
difier  Mm  the  recorded  experience  of  ahnost  every  one  elBe.  The  disease  comes,  too, 
with  a  most  surprising  virolence,  and  kills  with  the  rapidity  of  the  most  malimiant 
of  the  charhon  epidemics.  It  ahnost  always  leaves  the  few  that  do  recover  woithless 
and  unfit  to  live.  The  hog  cholera  is  as  erratic  in  this  as  it  is  in  its  spread  by  conta- 
gion. Careful  observations  by  Dr.  Laws,  in  Edinburgh,  in  1864,  led  him  to  set  down 
the  pNeriod  of  incubation  at  from  seven  to  fourteen  days.  Dr.  Su|ix>n,  of  Aurora,  Indi- 
ana, in  1848,  in  a  series  of  experiments  by  inoculation,  seemed  to  dearly  arrive  at  a 
period  of  from  thirteen  to  fourteen  days.  Professor  *Axe,  of  London,  in  1875,  iiffured 
it  down  with  e^ual  precision  frt)m  six  to  eight  days,  and  in  the  case  of  the  wind  blow- 
ing from  the  sick  over  a  sound  herd  a  half  mile  away,  the  period  was  three  days. 
These,  and  many  other  observations,  show  that  the  hog  cnolera  lacks  a  definite  period 
of  incubation  as  one  of  the  points  in  its  natural  history. 

The  next  point  for  consideration  in  the  examination  of  this  sublect  should  be  the 
symptoms  of  the  disorder.  Almost  every  disease  has  someparticular  feature  or  suc- 
cession of  features,  by  which  it  is  recognized  during  life.  The  symptoms  as  a  rule  are 
constant,  and  appear  with  the  disease.  Sometimes  other  symptoms,  accidentally  pres- 
ent, may  loom  up  into  such  prominence  as  to  mask  those  peculiar  to  and  distinctive 
of  the  disease;  but,  as  a  rule,  close  observation  of  the  sick  will  show  the  peculiar  and 
characteristic  symptoms  to  be  present.  Lubin  (Bee.  de  Medicine  Veterinaire,  pp.  120 
et  aeq^  1834),  descrioes  these  e|]rmptoms  as  follows : 

**  Tnere  is  general  prostration  of  the  animal ;  smaU,  frequent  pulse ;  drooping ;  hot 
and  tender  ears:  projecting,  haggard  eyes;  intensely  red  conjunctiva;  lips  swoUen 
and  everted,  red,  and  sometimes  foaming  at  tiie  mouth.  The  animal  hides  in  the 
litter :  breathes  frequently  and  with  difSoulty :  emits  anxious,  plaintive  cries ;  con- 
tinued, convulsive  movements  always  precede  the  appearance  of  red  spots  on  the  ears, 
belly,  and  inner  portions  of  the  tmghs.  These  spots  gradually  become  darker,  ana 
sometimes  4ihe  individual  spots  unite  and  form  large  patches ;  partial  paralysis  of  the 
hind  quarters,  involuntary  and  foetid  discharges,  and  death  is  not  long  delayed." 

In  describing  the  post-mortem  appearances,  he  finds  **  the  brain  and  nasal  cavity 
natural ;  tongue  red ;  lunges  swollen  and  congested,  covered  with  spots  of  extravasated 
blood,  and  stained  brown  in  portions.  The  contents  of  the  abdominal  cavity  are  all 
congested,  inflamed^  and  spotted,  as  is  the  skin.  These  spots  are  extravasated  blood. 
Sometimes  fluid  is  formed  m  the  abdomen." 

Hie  contents  of  the  bowels  were  dry,  and  the  animal  was  constipated  until  toward 
the  termination  of  the  disease.  He  roxmd  that  dogs  were  not  affected  by  eating  the 
flesh  of  the  diseased  animals,  and  that  inoculating  them  with  the  ichorous  juices  of 
the  sore  spots  did  them  no  harm.  In  milder  cases  of  the  disease  he  found  nearly  the 
same  symptoms  during  life,  but  after  death  there  was  observed  greater  disorcfanization 
of  the  affected  j^arts.  The  inflammation  seemed  to  run  its  course,  and  end  in  the  soften- 
ing and  breakmg  up  of  the  tissues. 

M.  Lapousil,  in  the  same  work  (voL  I^  pp.  475,  el  seq,,  1831),  describes  a  similar  out- 
break in  another  part  of  France,  and  without  any  hesitation  caUed  the  disease  **  gas- 
tro-enteritis,  complicated  with  Charbowneuee  fever."  As  will  be  seen  ftom  the  alK>ve 
the  definite  points  of  the  disease  are,  first,  the  temperature ;  second,  petecchiie,  or 
spots  on  the  skin  and  internal  organs.  The  other  appearances  do  not  seem  to  be  so 
constant,  and  appear  to  arise  from  some  tendency  of  the  disease  to  spend  its  force  on 
some  one  organ  more  than  on  others.  In  one  hera  of  swine  the  lungs  seem  to  be  most 
affected,  in  another  the  stomach,  and  the  small  and  large  intestines.  According  to 
these  symptoms  the  disease  might  fairly  be  classed  with  the  eruptive  fevers.  A^in, 
some  observers,  happening  on  cases  where  the  entire  intestinal  canal  from  one  end  to 
the  other  shows  imtation,  pronounce  the  disease  of  gastro-intestinal  origin.  Others, 
finding  the  lungs  of  the  swme  most  affected,  call  it  a  pulmonary  trouble,  and  attribute 
it  to  inhaling  too  much  dust  ftom  dry,  dusty  beds.  I  propose  here  to  recite  my  own 
observations,  premising  that  I  approached  the  subject  utterly  without  bias  toward 
any  of  these  theories.  I  will  endeavor  to  show  that  the  theories  held  b^  those  claim- 
ing to  be  best  informed  on  the  subject  are  not  only  insufficient  to  explain  the  patho- 
logical and  physical  phenomena  of  the  disease,  but  are  directly  at  variance  with  the 
best  known  and  accepted  theories  in  special  and  comparative  pathology. 

The  cases  that  came  under  my  observation  were  not  many  in  number,  and  I  was 
able  to  make  only  eight  post-mortem  examinations,  but  the  subjects  that  I  examined 
comprised  typical  cases  of  the  disorder  as  it  prevailed  in  the  section  about  Phncees 
Anne  Court-House,  Va.,  and  of  the  disease  as  it  is  described  in  books  on  the  subject. 
I  will  first,  however,  give  an  account  of  observations  on  the  extent  of  the  disease,  and 
such  other  facts  in  its  histoiy  as  were  obtained  from  the  planters  in  the  county,  and 
then  give  the  poslnnortem  cases  together.  Mr.  H.  B.  Malbone  had  lost  thirty  hogs :  four, 
four  months  old ;  six,  five  months  old ;  twelve,  two  mouths  old ;  four,  one  year  old, 
and  six  fEurrows  of  pigs,  averaging  eight  each.  Some  that  died  were  constipated, 
would  lie  around  the  pen,  poke  in  the  comers  of  the  fence  with  their  snouts,  stagger 
in  their  gait,  and  get  gradually  worse  until  they  died.    iSome  would  eat  heartily  a]X 
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\ih»  tiiue.  One  fed  hoivtUy  and  died  imro^ifttely  thereafter.  Some  few  purged  »ud 
voouted,  and  one  or  two  coughed.  Seveu  of  the  sick  recovered.  Oae  pig,  about  aeveu 
montlis  old,  bad  it  four  timee  in  8ix  weeks ;  got  very  ill  and  refused  to  eat,  rallied  and 
ate  heartily  for  five  or  dx  da^'s,  then  got  ae  bad  as  ever  again ;  at  one  time  it  pu^d  ; 
at  another  time  it  was  coBstipated.  They  all  had  the  characteristic  eruption,  borne 
had  lost  all  their  hair,  and  looked  scaly  and  mangy.  Two  had  new  hoois  growing 
out.  Those  that  survived  the  disease  were  all  la  a  very  poor  condition,  save  one  that 
seemed  to  have  recovered  entirely.  Ue  had  about  fourteen  hogs  of  all  ages  left,  includ- 
ing those  that  had  be^i  ill.  The  herd  was  composed  of  thirty-seven  hogs ;  thirty  wore 
si^  and  seven  recovered.  No  poet-fuorUm  examinations  were  had.  The  average  dura- 
tion of  disease  was  four  days. 

Mr.  N.  B.  Moore  lost  twenty-six  out  of  forty-one  hogs.  "The  most  of  them  were 
taken  with  vomiting  and  purging,  and  soon  became  feeble  in  their  gait.  They  moaned 
and  gnmted  all  the  while,  and  laid  down  and  died  sudde^."  Otners  would  be  oon- 
stipated  from  the  iirst;  would  moi>e  around,  and  would  ^ush  with  their  snouU  m  the 
QomeiB  of  the  fence.  These  pigs  all  had  the  ehara<?t^ristic  emption,  and  during  their 
ilh^ees,  aud  after  deathi  large  quantities  of  small,  whitish  worms,  barely  visible  to  the 
casual  glance,  could  l)e  seen  crawling  out  of  th^  noses.  The  stoomoh  wait  foun;d  fiiU 
of  these  worms.  Some  of  these  hogs  wheeaed  incessantly,  and  seemed  to  hreaihe 
with  lypeat  difficulty,  but  did  not  cough.  This  herd  was  composed  of  forty-one  hogs, 
of  which  thirty-nine  were  sick  aud  thirteen  recovered^  All  the  aoimals  that  drooped 
for  two  or  three  days  duiing  the  illness  of  the  others  were  classed  aa  sick. 

Mr<  Samuel  Lovett  had  a  aerd  of  fourteen  head,  and  lost  four.  They  were  costive, 
and  had  a  trembling  and  uncertain  gait,  hair  all  staring,  akin  vary  hot,  wheezed  a 
great  dea]«  seined  stopped-up  at  the  uose. 

Mlt.  J.  D.  James  had  a  herd  of  fifty  head;  <mt  of  whieh  he  lost  thirty-oiine.  Thirty- 
seven  were  six  mouths  old;  two  were  eight  months  old.  They  were  constipated^ 
moped  about,  pushed  with  thmr  heads  against  the  fenea,  ata  heartily,  and  coughed 
continually. 

Mr.  0.  W.  Fentress  lost  twenty-^ve  out  of  fifty  head«  Quly  0ve  reeovered  that  had 
the  disease.  Symptoms:  ^Palpitation  of  the  heart;  spasmodic  breathing  with  fipseat 
oppression;  some  soouriiigt  more  were  constipated;  some  highly  feverish;  noticed  QO 
eruption;  some  died  with  oonvuluops  Uke  look-jaw." 

Mr.  Emmerson  Leggct  lost  eight  out  of  twenty-live,  but  save  no  mnptoma, 

Mr*  H.  T.  Cornick  lost  twenty-five  head  out  of  a  herd  oiftbrty.  The  diseaea  wae  on 
the  place  for  two  months*    Shoats  five  or  «x  months  old  sulfered  mo^. 

Mr.  Emmerson  I*and  lost  one  hundred  and  eight  out  of  a  herd  of  one  hnndred  aud 
sevens-eight,  ile  made  two  poeUmorUm  examinatious,  but  discovered  nothing  save 
a  generally  eongested  appearance  of  the  bowels.  Very  few  that  had  the  disease  recov- 
ered, and  those  that  did,  with  the  exception  of  one  sow,  were  tri^g  and  worthl^Bss; 
she  recovered,  and  had  a  large  litter  of  fine  pigs,  which  are  all  healthy  and  doing 
remarkably  well. 

Mr.  John  Mathias  lost  fifty-five  out  of  seventy ;  imoe  of  the  sick  recovered ;  Mr.  Thos. 
Qunter  lost  one  hundred  out  of  two  hundred;  Mr.  J.  H.  Herrick,  fifty«fiveout  of  ^ixty- 
fiVe ;  Mr.  Daniel  Whitehouse,  sevepty-five  out  of  seventy-eight ;  ]Mr.  l^bert  X^ane,  fori^ 
out  of  sixty;  Mr.  Joseph  C.  Malone  lost  forty-five  out  of  seventy-five  shoats  trm  three 
to  eight  months  old ;  Mr.  Carey  Williams,  twenty  out  of  thirty-three ;  Mr.  M.  Newman, 
twenty-five  out  of  twenty-six ;  Mr.  B.  Mci>annan,  thirty  out  of  forty :  ^Ir.  W.  R.  White- 
hurst,  twenty-four  out  of  thirty^  Mr.  James  C.  MolL«annan  lost  aU,  for^-4ve  head, 
The  diseaee  lasted  on  this  place  for  three  months.  Some  would  have  a  slif^t  cough, 
and  soon  eet  ofl'  their  feed,  would  speedilv  get  thin,  drawn  up,  become  weakTaikd  soon 
die.  Qe  did  not  notice  any  red  spots  on  those  showing  such  symptoms.  Others  would 
be  taken  with  vomiting  and  puiginff,  and  would  void  highly-colored  urine;  oth^B 
again  were  eonstipated,  highly  feveriui,  spotted,  and  would  posh  against  the  corners 
of  the  fence  with  their  snouts. 

Mr.  Walter  Mcliannani  son  of  the  above-named  geutlemaii,  who  got  his  stock  from 
his  father^  had  twenty  head  that  herded  with  those  that  died,  and  only  one  was  affected. 
This  pig  IS  declining  in  strength,  and  has  «ii>asmodic  breathing  and  palpitati<m  of  tiie 
heart.  Mr.  Thomas  Q.  McPhersou  lost  over  one  hundred  head,  and  Mr.  Joseph  White- 
hnrst  lost  forty;  Mr.  Henry  Mathias  lost  soventy-tive  out  of  one  hundred  head;  Mr. 
John  A#  Shipp  lost  nine.  Mr.  James  E.  Cannon,  on  the  Eastern  Shore  swamp,  lost 
thirty-nine  out  of  sixty  head,  nine  of  which  were  five  aud  the  balance  eleven  months 
old.  Three  of  these  had  the  disease  severely  and  recovered ;  eight  had  it  slightly  a^ 
recovered.  Two  of  these  were  sows,  and  subsequently  gave  bkth  to  pigs,  <me  litt^ 
living  a  day  and  the  other  two  or  three  weeks.  The  disease  manifested  iU  the  different 
symptoms  and  phases  shown  during  the  Illness  of  the  parents. 

Blr.  N.  W.  Forbes  lost  ninety-six  out  of  one  hnndred  and  fifty  head.  They  were  of 
various  ages,  ranging  Irom  six  weeks  to  six  months.  Two  sows  were  three  yeani  old. 
The  disease  lastea  on  this  place  two  months.  The  symptoms  were  diarrhea  and  eonsti- 
pation ;  some  drooped  their  heads  and  refoaed  to  eat  while  oth^a  would  eat;  no  Tamit- 


Digitized  by  VjOOQIC 


DISEASES  OF  DOMESTIC  ANIMALS. 

s  \  V I N  p:  . 

Keport  C'ornniiHMionor  of  A^rictiltiire  foi*  1877  Plate    I 


Fiil 


Digitized  by  LjOOQIP 


.tMotntO^  P»lLlfutntultc/iut»n 


Digitized  by  VjOOQIC 


DISKASKS   OF  DOMF.STIC  ANIMALS. 
S  W  I  N  K  . 

Ht.'poiM  (\)miuissii>iuT  of  A^ricMiltiiro  t'or  1S77. 


Plale  H 


Digitized  by  VjOOQIC 


Fi#.4 


.■f.Hir,ijfffht.Lit}u>^utfu-  Hmlto 


Digitized  by  VjOOQIC 


DISEASES  OF  DOMESTIC  ANIMALS. 
SWINK. 

Rep«irt  CamniisHionev  of  A^riciillure  for  1877.  PI  «t  e  HI 


ri*6 


r^^^^T, 


.tHofxtG,  [ht.IM«fu^U.HuHo 


Digitized  by  VjOOQIC 


DISKASES  OK  DOMESTIC  ANIMALS. 
S  \V  INK. 

Report  ConiuiUAsAioTier  of  Agriculture'  for  1877. 


Plate  IV 


Fi^7 


Fi*.8 


Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQIC 


DISEASES  OF  DOMESTIC  ANIMALS. 
SWINE. 


Report  CoitimiaaioTierr  of  Ai^rioilture  for  1877. 


Plate  V. 


Digitized  by  VjOOQIC 


DISEASES   OK  DOMKSTIC  ANIMALS. 
S  W'  1  X  K  . 

H(?port  Ccjjiunis.sicjjuM-  ol"  A^ri<ijltnn?  for  1877. 


Plate  VI 


Fi^.l3 


Digitized  by  VjOOQIC 


.JJi0r,.J^O'n,t.litkoruu^u-^Ut,^ 


Digitized  by  VjOOQIC 


DISEASES  OF  nOMHSTIC  ANIMALS. 
S  \  V I  N  K . 

KepofTt  ComTnianioner  of  Aj^riciilture  for  1877. 


Plate  Vir 


^Ht|t 

■■■1 

^^^^^^^^^^^B^^'^a^'i^-.^ti^'yi']^  "ji^nSmB^^^ '  lJ^ 

n. 

Digitized  by  VjOOQ  IC 

AAwftti,  /hi  U/us^uMufimtit. 


Digitized  by  VjOOQIC 


DISEASES  OB'  DOMESTIC  ANIMALS. 


Report  CoTiiniiasioTier  of  Agriculture  for  1877. 


Plate  Vm 


Atb^ta  AiL£«U««4«^«>A^ 


Digitized  by  VjOOQIC 


DISEASES  OF  DOMESTIC  ANIMALS. 
SWIN  K. 

Rep«ir(,  CoTiiniiHHionf»r  of  A^riciillure  i\n'  liS77.  PI  cite  IX 


.  /  llu**,f(i'  flu  lUktntudtUiatbf 


Digitized  by  VjOOQIC 


DISEASES  OF  DOMESTIC  ANIMALS. 
SWINE. 

Report  Commissi oTver  of  A|^riculture  for  1877.  Plate  X 


^  AEwn  I  Q>.  /Ut  rjCfu<mustU/ial»n 


Digitized  by  VjOOQIC 


DISJSASEa  OF  IK>M£8TI0  AHDOLS.  399 

mg,  XM>  coa^h:  high  fttvtsr;  uweUed  ean,  Bkin  reddened,  blaek  spots  oq  them.  They, 
generally  dieu  in  thirty-six  hours  from  the  time  of  seixnre.  Six  or  eight  of  those 
afflicted  recovered,  hot  they  lost  patches  of  hair  from  the  body,  and  the  skin  cracked 
open  in  places.  This  herd  was  broken  ap  into  small  lots,  and  was  conBucd  to  the  nar- 
row strip  of  beach  immediately  on  the  ocean  below  life  station  No.  2.  Those  that 
recovered  were  worthless.    'So  po9t-mortem  examinations  were  held. 

Tho  miller  tor  Mr.  N.  W.  Forbes  lost  nine  out  of  sixteen  head.  The  temperature  of 
one  that  had  been  siek  a  week  was  103^.  Small  extravasations  of  bluod  appeared 
under  the  skin  and  in  all  the  Uexurcs  of  the  limbs  and  about  the  ears.  It  was  eating, 
and  teemed  pretty  comfortable. 

Mr.  Jonathan  Woodhouse.  near  the  beach,  lost  twenty-five  out  of  forty  head.  Hia 
breeding-sows  all  died.  All  his  animals  had  the  disease,  and  all  his  shoats  died.  The 
appearances  were  the  same  as  in  the  above.  Mr.  Early  Eden  lost  twenty  out  of  eighty 
hioad.    They  were  fat  and  in  good  order.    Mr.  Flaimagan  lost  lifteen  out  of  twen^. 

Mr.  Thomas  Hendley,  two  and  a  half  miles  from  the  court-house,  lost  six  pigis.  IMor 
to  my  visit  a  six-year  old  sow  wsnd  taken  with  purging,  and  was  quite  ill  for  two  weeks, 
but  began  to  mend  slowly  and  iinally  recovered.  The  others  were  attacked  with  purg- 
ing and  then  vomiting,  and  died  soon  after  they  commenced  vomiting. 

At  tho  time  of  my  arrival  there  were  three  aick.  One  of  them,  a  nine  months'  old 
bluish-white  sow,  had  refused  to  eat  for  two  days.  She  was  constipated,  feverish, 
splotched 'with  reddish  spots  over  her  belly  and  inside  of  her  forelegs  and  thighs.  Her 
temperature  during  the  morning  and  evening  was  as  follows:  Aiming,  105^,  104^, 
10(F,  104^0;  evening,  104^°,  104^,  105^0,  105°.  Having  lost  a  litter  of  pigs,  she  was 
tamed  out  into  a  grass-plat,  where  she  began  eating  and  seemed  in  a  fair  way  of  re- 
coTery  when  last  observed.  The  second  one,  a  white  sow  of  the  same  ace,  just  sicken- 
ing, presented  some  pale  pink  ^ots  on  her  belly.  Her  temperatm^,  taken  under  the 
toSine,  was  as  follows:  Morning,  102^,  103P,  103^°,  103©;  evening,  l02Pf  103°,  104°, 
102p.    It  remained  about  the  same  durmg  my  stay. 

I  will  now  afik  the  reader  to  recall  to  hia  mind  the  description  of  the  stock-yard  given 
in  describing  the  third  case.  A  black  ahoat  of  the  same  age  of  those  in  the  fatt^lng- 
pen  refused  to  eat ;  moped  in  the  bedding,  hung  its  head,  and  seemed  quite  sick.  After 
two  or  three  days  it  was  taken  fjx>m  the  fattening-pen  and  put  in  the  little  triangular 
pen  described  in  Diagram  No.  1,  marked  x.  It  had  been  there  some  time  before  m^ 
arrival,  in  about  the  same  condition  as  when  taken  out  of  the  pen*  On  my  last  visit 
to  the  place  I  killed  this  pig,  and  found  the  brain  and  nasal  cavity  healthy :  tongue 
natural  and  healthy,  except  a  slight  elevation  of  the  papill»  toward  its  point ;  chest, 
heart,  and  pericardium  healthy,  but  a  small  quantity  of  serum  in  the  pericardium.  Hie 
longs  were  congested,  and  the  entire  surface  looked  redder  than  normal.  In  two  places 
there  were  distmctly  circumscribed  lilao  discolorations  of  the  lung  surface,  about  the 
sixe  of  a  quarter  of  a  dollar.  This  portion  of  the  lung  was  more  inelastic  to  ihe  feel 
than  the  rest  of  the  lung  tissue;  under  the  microscope  it  showed  free  blood  corpuscles 
in  the  intercellular  substance  and  fibrous  clots  in  the  larger  bronchiolea.  These  also 
contained  free  blood  corpuscles.  The  air-vesioles  were  stiu  pervious  to  air.  The  pul- 
monaiv  pleura  over  these  spots  had  a  glistening,  opaline  tint.  The  costal  pleura  was 
not  Inflamed,  and  there  w^m  no  fluid  in  the  pleural  sac.  The  diaphragm  showed  on  its 
pleura]  surface  some  few  points  about  the  size  of  a  large  pin-head,  that  looked  li^ 
hemoniiaffe. 

The  abdomen  presented  a  singular  appearance.  **  Every  thing  in  it  was,"  in  Mr. 
Hendley's  langiiage,  "  glued  tocethor,  jusC  as  though  a  pot  of  glue  had  been  poured  in 
it."  The  adhesions  were  not  old  enough  to  be  tou^  and  upon  separating  them  there 
seemed  to  be  nothing  peculiarly  noticeable.  The  b  ver  was  of  a  deeper  color  than  natu- 
ral, and  the  gall-bl^der  contained  a  smaU  quantity  of  thick,  dork  bile.  The  spleen 
was  darker  than  normaL  The  pancreas  was  natural  and  so  were  the  kidneys,  except 
for  a  few  hemorrhagic  spots  on  them.  The  capsule  separated  a  little  easier  than  it 
normaUy  should.  The  bladder  was  empty.  The  stomach  was  large  .and  full  of  food. 
The  small  intestines  were  empty ;  the  larger  was  full  of  dried  fecarmattcr.  The  mes- 
enteric glands  were  somewhat  enlarged,  and  some  few  of  them  rather  dark,  a«  were 
one  or  two  of  the  iliac  lymphatic  glands.  The  entire  peritoneum  was  reddened,  aa 
might  have  been  expected.  Upon  opening  the  stomach  and  intestines  I  found  them 
re&ened,  and  here  and  there  over  tneir  surfa^ce  were  curious  abrasions  of  the  mucus 
membrane.  These  places  varied  in  size  from  a  small  pin-head  to  that  of  a  split  pea. 
Some  of  them  looked  as  though  of  recent  ongin,  while  others  were  healing.  I  present 
herewith  photo-micrographs  of  a  section  through  one  of  these  spots,  which  seems  to 
bo  clearly  an  crosiou  or  eating  out  of  the  substance  of  the  organ  from  within.  There 
was  not  observed  such  evidence  of  inflammatory  action  as  would  have  led  to  the  loss 
of  substance  by  degeneration  of  inflamed  cells.  Figure  1,  PI.  I,  is  a  photograph  of 
one  of  snch  erosions,  the  section  being  modo  in  a  lino  with  tho  gastric  tubules.  Figure 
2,  PI.  1,  is  a  section  across  tlio  lino  of  the  tubules  from  bone ath  such  a  spot.  There  is 
no  deposit  of  tho  kiml  seen  in  tyx>hoid  faxxT  patches,  and  there  is  no  change  but  such 
as  might  be  expected  from  tho  irritation  sot  up. 

Figures  3  and  4,  PI.  U,  exhibit  a  worm  found  in  peat  numbers  on  tlie  coat  of  the 
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stomach  and  small  intestines,  as  seen  in  Fie.  5,  PL  IIL  Fig.  6^  PI.  m,  shows  one  of 
these  worms  Just  escaping  from  the  wall  of  the  stomach.  This  pig  was  black,  and 
therefore  I  was  unable  to  see  any  eruption  that  depended  for  notice  upon  color.  I 
could  observe  nothing  wrong  with  the  skin,  although  I  made  most  careful  search. 

Mr.  N.  U.  Capps  lost  thij^  out  of  forty  head.  Of  these  all  but  three  were  thiM 
montiis  old ;  two  were  yearlings.  A  three  months'  old  pig  died  Just  before  my  arrivaL 
The  ^rmptoms  of  those  that  he  had  lost  were  about  the  same  as  those  that  had  died  oq 
Mr.  ^falboile's  farm  adjoining.  The  post-mortem  appearances  of  Capps's  pig  were  as  fol- 
lows :  It  was  an  under-sized  three-months-old  black  pig.  and  was  ill  for  two  months. 
No  history  of  the  disease  was  given  except  that  the  pi^  had  been  lancing  behind  the 
others  when  ctdled  up  to  feed.  The  brain  and  nasal  cavity  were  foundne^th^,  tongoe. 
fumd,  lungs  ecchymosed  in  minute  spots  that  seemed  to  be  on  the  enrface  of  the  lung 
tissue ;  pleura,  heart,  and  pericardium  healthy ;  entire  contents  of  the  cavity  of  the  ab- 
domen most  intensely  iiijected;  mesentery  show^  every  vessel;  liver  dark,  almost 
black,  with  a  curious  play  of  iris  colors  over  it)  spleen  long,  thin,  and  dark;  kidneys 
presented  minute  spots  of  hemorrhage;  pancreas  shrunk:  bladder  empty;  stomach 
contained  very  little  food,  and  was  congested  and  covered  with  thick  mucus;  small 
int^tines  were  covered  with  a  viscid  catarrhal  materiaL  I  noticed  nothing  like  ulcera- 
tion in  this  case,  nor  did  I  notice  any  cicatrices  of  former  ulcers.  The  large  intestine 
was  filled  with  dry  feces. 

Mr.  N.  L.  Williams  lost  twentv  out  of  fifty-five  head.  The  disease  was  prevalent 
among  his  hogs  when  I  visited  his  place.  I  killed  a  three  months'  old  pig  thai  had 
been  sick  ten  days,  and  found  the  brain  and  pasal  cavity  healthy;  tongue  clean;  pa- 
pillee  prominent  over  the  entire  surface;  lungs  mottled  with  the  peculiar  lilao  or  red- 
dish brown  discoloration  noted  in  the  previous  cases,  and  presenting  the  same  apn 
ances  under  the  microscope :  pleura,  heart,  and  pericardium  healthy ;  liver  rather  I 
and  dark  colored:  gaU-bladaer  full. of  limpid,  green  bile.  The  stomach  was  inteu 
congested,  the  redness'  showing  through  and  involving  to  some  extent  the  periton 
coat.  Its  surface  was  literally  alive  with  small  worms,  which  resembled  the  one  shoim 
in  the  description  of  Hendley's  pig.  The  smaU  intestine  was  empty  and  contained  a 
few  Inmbricoid  worms;  the  large  intestine  was  full  of  dry,  lumpy  fecal  matter;  the 
mesenteric  elands  were  a}!  enlarged,  some  of  them  notably  so;  the  peritoneum  was  not 
inflamed;  the  kidneys  were  rather  large  and  dark;  the  capsules  came  ofi* rather  easier 
than  they  should  do;  the  bladder  was  empty;  pancreas  natural;  spleen  a  little  large 
and  dark.  Upon  a  careful  examination  of  the  piece  of  small  intestine  which  I  selected 
for  examination  with  the  microscope,  I  found  one  of  the  same  kind  of  small  worma 
embedded  in  the  fold  of  the  mesent^  as  shown  in  photograph,  Fig.  7,  PL  17.  The 
eruption  on  the  skin  was  very  faint. 

During  the  summer  Mr.  Sykes  had  lost  nearly  all  of  his  hogs  by  the  disease,  and 
when  I  visted  his  place  I  found  one  black  pig  about  five  months  old  that  had  oeeo 
sick  about  a  month.  It  was  very  lean  and  scarcely  able  to  walk.  It  would  eat  raven- 
ously whenever  fed,  but  seemed  to  get  poorer  every  day.  Indeed,  when  I  made  a 
remark  about  its  appetite,  Mr.  Sykes  said:  "Doctor,  n  you  don't  kill  him  he  will  try 
to  live  long  enough  to  eat  the  last  ear  of  com  on  the  place,  and  then  die."  Upon  |km<- 
mortem  examination  I  found  everything  about  the  head  naturaL  The  lungs  were  mot- 
tled, as  usi^kl,  with  the  same  colored  marking,  and  in  one  place  there  was  what  seemed 
to  be  a  sort  of  tubercular  infiltration  into  its  substance  of  about  the  size  of  a  lam 
Lima  bean.  Under  the  microscope  this  appeared  to  be  lung  tissue  condensed,  inm- 
trated  with  amorphous  granular  materiaL  Scarcely  a  trace  of  its  original  structure 
remained.  It  was  filled  with  larvse  of  a  worm,  as  shown  by  the  accompuiying  photo- 
graphs, which  represent  the  appearances  fotmd  in  different  sections.  The  heart  and 
pleura  were  normaL  Everything  in  the  cavity  of  the  abdomen  was  glued  together 
with  old  adhesions.  Large  spots  of  blood  in  various  places,  varying  in  size  firom  a  {tin- 
head  to  a  shilling,  and  in  age  from  those  of  evidently  recent  date  to  brownish  stains 
where  there  was  nothmg  but  crystals  of  hematoioiue  remainmg.  8ome  of  these 
crystals  were  perfectly  exquisite  in  shape  and  color.  The  stomach  was  thickened  in 
all  its  coats,  inflamed  and  reddened,  and  covered  with  innumerable  erosions  and  cica- 
trioes  of  former  erosions,  aUve  with  small  worms,  like  those  in  the  previous  cases ;  smaU 
intestine  empty,  reddened,  thickened,  and  scarred  throughout  its  entire  lengw ;  the 
large  intestine  full  as  usual ;  liver  almost  black  and  rather  smaU ;  gall-bladder  nearly 
empty;  kidneys  large,  pale,  and  capsules  loose  upon  them;  bladder  nearly  empty; 
skin  black.  There  were  many  spots  that  had  a  man^  look  and  were  devoia  of  hair. 
The  temperature  of  the  animal  when  killed  was  102^^. 

With  the  exception  of  severe  coughing,  the  previous  history  of  this  case  was  the 
same  as  usual — alternations  of  constipation  and  diarrhea,  gradual  impairment  of 
strength,  and  loss  of  perfect  control  over  the  hind  quarters.  The  animal  was  off  its 
feed  mree  or  four.days.  The  balance  of  the  stock  had  died  firom  about  the  same  dis- 
ease that  seemed  to  ail  this  one.  •  Some  had  severe  eruption;  some  were  constipated, 
and  others  had  diarrhea ;  some  lingered  ten  days  or  a  week,  and  others  would  dia 
before  it  was  discovered  that  they  were  sick ;  some  would  refuse  to  cat,  and  othen 
would  die  almost  in  the  act  of  eating. 
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Just  before  my  departure  I  heard  that  tliere  was  a  pig  sick  at  a  place  called  Brown's 
Storoy  and  went  to  see  it.  I  found  a  small  shoat.  about  two  months  old,  which  had 
been  sick  only  four  days.  It  was  quite  wild,  and  the  chasing  of  it  around  the  yard  to 
catch  it  killed  it.  1  opened  it,  and  found  the  lungs  in  a  state  of  acute  inflammation. 
Under  the  microscope  the  inflammatory  changes  seemed  to  be  confined  to  the  inter- 
Yesicular  spaces.  The  air- vesicles  were  empty,  but  the  lines  dividing  them  were  thick- 
ened. There  were  comparatively  large  areas  that  were  filled  with  red  and  white 
blood-corpuscles  and  granular  matter.  Some  of  the  medium-sized  bronchial  tubes 
leading  to  these  afiectcd  spots  were  plugged  up  with  fibrilla  of  lymph,  blood-corpusclesi 
and  the  ciliated  epithoHum  of  the  tube- walls.  The  liver,  spleen,  pancreas,  and  blad- 
der were  healthy.  The  stomach  and  small  intestines  were  very  little  redder  than  uormaL 
The  inner  surface  of  the  stomach  was  eroded  in  few  places,  and  the  same  worms 
described  in  the  other  cases  were  found  imbedded  in  the  stomach  walL  There  were 
very  few  of  these  in  the  small  intestine.  The  kidney  wal  found  covered  with  large 
spots  of  freshly  extra vasated  blood,  which  was  confined  to  the  investing  capsule  and 
did  not  extend  at  all  to  the  substance  of  the  organ.  The  pig  was  white,  and  there 
were  several  spots  of  the  eruption  clearly  visible  on  the  belly  and  inside  of  the  fore 
legs.  The  temperature  of  the  pig  when  it  died  was  104^.  It  had  not  fallen  away 
much  in  tlesh,  and  was  in  fair  order. 

James  McAlpin,  whose  stock  has  been  mentioned  in  a  former  portion  of  this  article, 
had  a  herd  of  one  hundred  and  twenty  head,  and  of  these  he  lost  eighty  during  August 
and  September.  He  had  a  nine-months-old  black-and-white  sow  quite  ill  with  the 
disease,  which  I  killed  for  the  purpose  of  examination.  The  hog  was  quite  well  grown 
and  not  much  reduced  in  flesh.  The  remainder  of  Mr.  McAlpm's  herd  were  In  a  pea 
and  potato  patch,  and  were  in  very  good  order,  but,  with  few  exceptions,  seemed  rest- 
less and  uncomfortable.  They  would  root  up  a  potato  from  the  bed,  walk  around  with 
it  in  their  mouths,  take  one  or  two  bites,  and  dit>p  it,  showing  that  thev  were  all  more 
or  less  off  their  feed.  The  hog  I  killed  was  restless,  and  moved  about  from  place  to 
place  to  find  a  cool  spot  on  wnich  to  lie  down.  When  reclining  it  would  extend  its 
legs  so  as  to  have  as  great  a  surface  of  its  belly  as  possible  come  in  contact  with  the 
es^th.  It  breathed  hard  and  grunted  and  moaned  continually ;  its  skin  was  decidedly  * 
mottled  on  the  white  places  on  its  belly ;  its  hair  in  many  places  was  turned  in  the. 
wrong  direction;  its  eyes  were  projecting,  red,  and  starmg;  its  abdomen  was  not 
swelled.  Upon  opening  the  head  I  found  the  brain  and  .its  meninges  considerably 
iiijected,  but  there  was  no  effusion  either  in  the  ventricles  or  outside  the  brain.  The 
naB&I  cavity  was  healthy ;  tongue  normal ;  the  pleura,  pericardium,  and  heart  were 
healthy;  the  lungs  were  congested,  JEuid  looked  in  places  as  thougn  they  had  been 
piercea  with  a  ue^e  beneath  the  pleura.  The  liver  was  large  and  light-colored ;  there 
was  a  cyst  in  one  of  the  smaU  lobes,  which  proved  to  be  an  echinococcus  cyst.  The 
spleen,  pancreas,  and  kidneys  were  normaL  There  were  no  extravasations  of  blood 
anywhere  in  the  peritoneum.  The  mesenteric  glands  were  enlarged  and  of  a  pinker 
coloT  than  natural.  The  stomach  was  full  of  lood ;  the  small  intestine  was  empty ; 
the  laijge  intestine  was  full  of  dry  fecal  matter.  The  stomach  was  eroded  and  swollen 
toward  its  pyloric  end :  the  smaU  intestines  showed  sp^ots  of  similar  erosion.  A  ium- 
bricoid  worm  was  found  fast  to  a  portion  of  the  smaU  intestines,  and  upon  cutting  it 
open  it  was  found  that  the  worm  had  nearly  perforated  the  bowel.  The  tumefaction 
of  the  interior  coat  of  the  stomach  near  the  pylorus  seemed  to  have  prevented  any  of 
the  food  fix>m  passing  down  into  the  bowels.  The  same  small  worms  were  found  in 
ahnoet  countless  numbers  upon  the  stomach. 

The  disease  had  prevailed  among  Mr.  John  Woodhouse's  hogs  early  in  the  summer, 
and  oot  of  over  one  hundred  and  twenty-five  head  he  had  lost  nine^-five.  But  two 
or  three  that  had  the  disease  recovered.  He  was  in  hopes  that  he  could  fatten  those  re- 
maining for  his  winter  pork.  The  evening  before  my  departure  he  sent  me  word  that 
the  dis^Ase  had  broken  out  again.  On  my  arrival  at  his  place  I  found  several  ailinff, 
and  from  among  them  I  killed  two.  The  first  was  a  three  months'  old  black-and-whito 
sow.  The  only  peculiarity  in  this  case  was  large  extravasations  of  blood  arotmd  the 
kidneys,  which,  as  usual,  was  contained  in  the  capsule  and  did  not  extend  into  the 
Babstanoe  of  the  organ. 

In  the  second  case,  which  was  about  eight  months  old,  the  spots  of  eruption  were 
tolerably  weU  marked.  The  lungs  were  healthy  in  one  case  and  only  moderately  in- 
jected in  the  other.  The  temperature  of  both  animals  was  about  the  same,  viz.,  1(^. 
I  found  a  solitary  gland  somewhat  open  and  enlarged :  this,  however,  did  not  seem  to 
affect  its  internal  structure.  The  stomachs  of  both  animals  were  swarming  with  small 
worms.    The  disease  had  been  off  the  place  for  several  months  when  it  reappeared. 

The  above  is  a  short  history  of  the  disease  and  cases  that  came  under  my  observa- 
tion.  Tito  poaUmortem  examinations  were  made  on  subjects  that  embodied  -flGux  sam- 
ples of  every  phase  of  the  disease,  save  that  of  extreme  miUignancy.  These  cases  were 
pronounced  by  the  farmers  to  be  of  about  the  same  intensity  and  general  character  as 
that  which  had  so  devastated  their  herds,  and  the  animals  thaf  I  killed  were  pro- 
nounced by  their  owners,  from  their  previous  experience,  "fatally  ilL" 
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Ncnr,  'whAt  ia  the  oonolnsion  to  lye  draim  from  the  ohseryationfl  herein  recorded  f  Ii 
the  diseaee  a  feyer,  snoh  aa  eesential  fever,  as  the  names  charbonneu^ej  typhos,  typhoid, 
and  enterio  wonld  imply ;  snoh  a  disease  as  is  contagious  or  infections  by  the  imbi< 
bition  by  a  sound  animal  of  some  speciflo  exhalation  generated  by  the  operation  of  a 
specific  poison  in  a  sick  or  dead  animal  f  Almost  all  observers  have  relinquished  the 
idea  of  classing  this  disorder  among  the  emptiye,  febrile  disorders,  to  which  class  be- 
long measles,  scarlet-fever,  small-pox,  &c.,  in  the  human  family,  principally  l>ecaQie 
the  so-called  eruption  is  hemorrhagic  in  its  character,  and  also  m>m  the  fact  that  in 
many  fatal  cases  (much  too  large  a  proportion  of  cases  if  this  disease  were  a  true  erup- 
tive fever)  there  is  no  eruption  beyond  a  general  reddening  of  the  skin,  which  ja  fiurly 
attributable  to  the  high  temperature. 

There  is.  however,  one  point  in  favor  of  classing  this  disease  with  exanthematooi 
fevers,  ana  that  is,  that  those  animals  which  survive  the  iirst  onslaught  of  the  disease, 
if  they  have  had  the  eruptton,  shed  their  hair  and  lose  the  outer  coating  or  epidennal 
layer  of  the  skin.    We  will,  however,  revert  to  this  point  again. 

Hie  constancy  of  the  lesions  or  loss  of  substance  in  the  stomach  imd  bowels,  aad  the 
fluent  occurrence  of  the  eruption,  have  been  relied  on  to  class  this  malady  with  the 
typnoid-fover  type  of  diseases.  But  the  eruption  is  in  no  wise  like  the  typhoid-fever 
rash  in  man,  and  the  nature  of  the  intestinal  lesions  is  altogether  and  essentially  dif- 
ferent. In  typhoid  fever  in  man  we  have  a  disease  which  is  characterized  by  an  actual 
change  in  the  cell  elements  composing  certain  glands  of  the  intestine.  There  Is  a  de- 
posit in  the  substance  of  the  ^land  called  the  typhoid  deposit.  This  material  as  the 
disease  progresses  softens,  and  in  disintegrating  injures  the  surrounding  ffland  and 
viscera]  tissue.  Certain  blood  changes,  engendered  by  the  poison  of  the  msease,  di- 
minishes the  power  of  resistance  to  this  encroachment  of  the  desti^ctive  changes,  and 
we  have  as  a  result  a  prolonged  and  oftentimes  fatal  disease. 

The  first  point  of  dissimilarity  between  the  typhoid  fever  of  man  and  the  hog  di»- 
temner  is  in  the  fact  that  the  "  ulceration  "  of  the  stomach  and  bowel  is  not  only  wai 
confined  to  the  glandular  structure  of  the  intestine,  but  shows  no  election  or  preference 
therefor ;  and  further,  the  ulceration  is^  in  the  first  stage  of  the  trouble,  not  an  olcera- 
tion  or  loss  of  substance  by  tnfiammation  or  softening  tissues,  but  an  erosion  or  scrap- 
.  ing,  or  eating  out  or  away  of  the  substance  of  the  stomach  or  intestine.  There  is  no 
deposit  within  or  upon  the  wall  of  the  intestine  which,  taking  on  softening,  occasiont 
a  loss  of  substance.  The  damage  is  done  evidently  oy  something  within.  I  think 
this  is  clearly  shown  by  the  photograph  (Fig.  1,  PI.  I),  which  shows  such  recent  erosions. 
The  surface  of  the  stomach  &om  wjfiich  these  sections  were  taken  was  intensely  red 
and  congested,  but  the  infianunation  had  not  lasted  for  a  sufficiently  long  time  to  pro- 
duce permanent  chaoiges,  as  is  clearly  evinced  by  the  regularity  and  clearness  of  the 
outline  of  the  gastric  tubules  up  to  and  around  the  eroded  places,  and  more  clearly 
demonstrated  by  the  cross-sections  of  the  gastric  tubules  taken  immediately  under  one 
of  these  recent  erosions  (Fig.  8,  PI.  IV). 

A  clear  evidence  of  this  is  tnmished  by  Fig.  9,  PL  V,  which  is  from  asection  throneh  one 
of  the  older  erosions.  Here  the  changes  produced  by  prolongation  of  the  iititation 
are  clearly  visible  in  the  destruction  ot  the  outline  of  the  gastric  tubules  for  some  dis- 
tance from  the  inner  surface,  but  lower  down  they  seem  to  be  comparatively  intact. 

Again,  a  reference  to  the  posUmorUm  examinations  will  show  three  cases  of  ceneial 
peritonitis  that  reached  the  extent  of  forming  adhesions.  This  is  a  singular  roature, 
m  view  of  the  fact  that  the  damage  done  to  the  bowel  and  stomach  was  confined,  in 
its  earlier  stages  at  least,  to  the  inner  surface^  and  did  not  start  at  some  distance  from 
the  surface  as  in  tynhoid  fever,  destroying  m  aD  dirwjtions  untU  opening  into  the 
bowel,  when  the  tendency  of  the  destructive  action  seems  to  have  changed  to  spread- 
ing on  the  surface,  and  is  still  confined  as  a  rule  to  the  gland  tissue.  The  peritonitis 
is  a  result  of  perforation,  and  this  occurs  too  often  when  the  character  and  gravi^  of  • 
the  lesion  in  this  disease  is  taken  into  consideration,  unless  there  are  some  ouier 
determining  causes  to  this  results 

In  the  small  intestine  of  one  of  the  pigs  killed  at  Mr.  Woodhouse's  I  found  one  of 
the  solitary  glands  inflamed,  enlarged,  and  open,  and  I  made  a  number  of  careful  sec- 
tions through  it.  Figs.  10.  PI.  V,  11,  PI.  VI,  and  12,  PL  VII,  show  the  open  cavity  of  the  gland 
with  its  inner  surfiico  inflamed  and  undergoing  degenerative  change^  Pie.  11,  PL  Vl,  (a 
section  through  the  ti8sue  of  the  gland )  shows  that  the  main  body  of  the  gland  substance 
was  not  so  materially  involved  in  the  inflammatory  process  as  to  destroy  the  bold  outline 
of  its  parts.  Fig.  12  is  a  section  at  right  angles  to  the  former  sections,  showing  the  surface 
of  the  gland  eroded  and  the  open  cavity  of  the  gland  covered  by  a  softened  layer.  Be- 
tween the  upper  Inflamed  surface  and  the  lower  coats  is  shown  a  bridge  of  gland 
tissue  in  comparatively  good  condition.  I  think  that  the  changes  observed  here  were 
due  to  the  inflammatory  processes,  which  had  their  origin  in  the  gland  substance.  It 
would  appear,  then,  that  while  there  is  gastric  and  intestinal  irritation,  erosion,  and 
ulceration,  these  are  not  of  a  character  in  any  wise  similar  to  those  pertaining  to  typhoid 
flBTor  as  we  know  it  in  man. 

I  will  now  can  attention  to  the  persistent  appearance  of  inflammation  of  a  : 
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paoBiiflrxsiBMaeter  in  the  laBf^^tiansir  T^i^  pa^  at  Biewa^H^UM^  which,  dJtad,  froia  avos- 
flonrtioB  in  endeaToriiig  to  get  atray  firom  ns,  pr^seiiited  &  loa^  com^t^ly  en^rg^ 
and  itiftowit  in  eesrerj  part^  au<l  aJarge,  oon^pAot,  tibnnonsclot  m  the  Leart«  Ah  may- 
be remembeied,  the  microecope  locatoa  the  trottUlei  in  this  Im^  in  the  intemti^lal  tmvM 
between  the  adr*- vesicles.  The  air^ vesieles,  to  a  great .  extent,  were  found  devoid  of  any 
of  the  profhictsof  inlhunmajtion,  luid  if  they  ISbA  not  been  reudoretl  comparatively 
meikm  hj  th»  tomid  and  inelastic  oMkLition  of  the  tissues  between  them,  could,  aafar 
as  any,  d«nage  to  thetn  was  ceBcenwd,  havo  carried  on  their  functions.  This  appear- 
iiroe  of  an  entire  long  acntely  inflamed  most  be  studied  by  the  other  cases  where  the 
lnngv  had  berai  invol^^ed.  Almost  all  the  other  cases  showed  small,  distinctly  circnm- 
icribed  patches  of  what,  under  the  microscope,  was  clearly  seen  to  have  been  a  siuulaf 
affeetion* 

This  inflammation  of  tlte  long  diffen  from  ocdinary  inflammation  oS  the  lnn£  or 
pnemnoDia  just  as  clearly  as  the  inflammation  in  the  bowel  differs  from  the  inlUm- 
niation  of  t^'fihoid  f^ver^  \ui.t  By  the  remarkable  maoner  in  which  the  inflammation 
is  outlined  asd  0Qniiued~4nng  tisane  in  the  oendition  of  acute  inflammation  abntf 
rieht  against  tiasoe  which  is  aiiparentlv  not  afieoted  at  alL 

It  appears  to  me  that  a  solution  of  tma  phenomenon  o«i  be  found  by  the  portion  of 
long  examined  in  Sykes's  and  Woodhonsesr  pigSy  of  which  I  have  presented  photoorapha 
(Figa  13, 14,  and  IG,  Fls,  VI  and  VIII)  allowing  the  litres  or  eggs  of  a  worm  scMtered 
fluongfa  the  tissue.  The  patches  of  oiroumsorilMd  inflammation  could  be,  and  most  likely^ 
wars  produced  by  wonns  perioroting  the  tiaane  in  all  directions,  depositing  their  larva, 
or  bv  worms  ha^ed  out  of  these  larvw  migrating  to  other  portions  of  the  body.  The 
peonliar  choracteristiGs  of  this  inflammation  ooula  be  accounted  for  in  this  wi^  satis* 
uBtorily,  and  in  no  other  that  I  oao  suggest. 

'[Since  wdting  the  above  I  have  found  a  p«t<^  of  oonsoUdated  lung  in  one  of  the 
•peeifloens  taken  finom  the  larger  of  the  two  piga  killed  at  Mr.  John  Wo^house^a  place, 
and  I  submit  herewith  a  photo^ph  of  the  same  KFig."  16,  PL  IX),  This  pis,  aa  will  be 
ramembered,  had  the  diseaae  during  itsibnner  i^paatance  upon  tM place^  a^apparently 
bad  recovered.] 

I  noticed  no  other  changes  of  moment  in  any  of  the  other  viscera,  or  at  least  none 
tiiat  wore  constant.  The  spleen  did  not  seem  to  suffer  in  thia  disease  as  in  most  of  the 
blood  diseases,  or  diseases  that  are  developed  by  oontamon.  In  examining  these  cases 
one  is  struck  with  the  curiously  hap-haeard  character  of  the<damage  done.  The  amount 
of  dunage  inflicted  in  many  instances  does  not  seem  to  account  u>r  the  rapid  death  of 
the  aniirml,  This  tact  was  long  ago  recognized^  and  it  was  to  account  for  the  fi^tal 
efaaraotifF  of  the  diseaae  that  the  olmrbon  or  ckariotmeiue  element^  or  the  ideaqf  a  s^ 
ant^  distinct^  ess^itial  fever  poison,  was  invoked— such  a  poison  or  ferment  as  wouM 
•0  act  on  the  juices  of  the  body  as  to  unflt  them  to  subserve  the  purposes  of  life. 

Bememl>emng  tdie  flaot  stated  in  the  earlier  part  of  this  article,  that  the  poison  of  thi# 
diaaase  is  shown  by  long  and  careful  observation  to  be  hnrtluJ  to  the  pig  alone,  lei  na 
ase  what  effect  its  absorption  in  large  qnantitisB  into  their  bodies  will  Imve  upon  the 
health  of  swine.  While  no  instance  of  the  kind  came  under  my  own  observation,  I 
was  informed  by  many  of  the  farmers  that  pigs  would  ^  the  carcasses  of  those  dying 
of  the  disease  aad  not  be  incommoded  thereby ;  oil  to  be  more  preoise,  they  do  not  seem 
to  be  taken  with  the  disease  any  sooner,  moos  sunty,  or  more  severely  after  such  eating. 
The  ezxwrionee  of  these  farmers  ia  borne  out  by  numbarlsss  other  obeervera.  Among 
other  to^srenees,  I  will  qnoto  again  from  the  article  in  the  Saint  Louis  Globe-Democrat. 
Mr. Jos.  Hnrst,  of  Ford  coui5;y,  Missouri,  says:  ^'X  have  heard  it  claimed  as.arem* 
«^  far  the  9wino  to  eat  the  dead  carcasses.*' 

Mr.  Qeerxe  Hunter,  MaceupiB  county,  Illinois^  says:  '^Tha  carcasses  <^  chdeia  kogi 
in  oar  nei^bortiood  are  impmectly  buried  at  beat,  smd  genec^y  exposed  wholly,  and 
ace  haMtoally  eaten  by  the  hogs  surviving.'' 

Mr.  J.  C.  Peak,  Fayetto  county,  Misaoiiii,  sayi:  ""nia  iwine  ato  of  t^icee  dyinip  witli 
the  disease.'' 

Mr.  €k  y.  Brooks,  Warron  eosnty,  MiaBoan,  speaking  of  the  dead  ho^  saya:  ''3oma 
are  burned,  and  some  are  eaten  by  the  live  hooa  but  without  injury." 

These  obaervatixms  could  be  greatly  multiplied.  There  is  no  doubt  about  the  la^t 
that  the  swine  do  eat  tbe  bodies  of  those  dying  of  the  disease,  and  there  is  equally  little 
doubt  that  this  eating  produeeti  no  appreciable  efieet  upon  them ;  and  I  thmk  tWre  is 
equally  little  doubt  that  if  there  really  waa  any  such  frightfully  maliguant  virus  exist- 
ing in  and  causing  this  disease,  the  erocta  of  a  hear^  meal  of  such  material  would  be, 
at  the  least,  apparcoat. 

There  can  be  no  question  df  the  eixisteaea  of  Ibver  in  the  diseaae^  as  thia  is  dcAion- 
strated  by  the  temperature  of  the  animals,  riaaag  to  1C6<^  in  one  ease,  and  at  McAlpin's 
to  im^o.  Septic  Mood  changea  wottid  aocooat  vm  tkii^  but  tkere  m  no  snob  acptic  ele- 
ment about  the  disease. 

I  had  a  very  interesting  oanYeiaatiQB  with  Mr.  Foster,  of  Richard«fiUa,  C^peper 
county,  Virginia,  about  t]3s  diaeaae.  The  imnediato  kicatka  is  the  rolling,  hilly  land 
•Q  the  fixvt  thir^  mitoi  of  the  Bappahamoak  BiY«r»  abrra  tide-water.    The  '«hcg 
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cholera,"  in  an  epizootic  foim,  has  never  Tisited  that  district,  "bat  hogs  do  get  a  d]»> 
ease  from  sleeping  in  dosty  places  and  in  old,  moBty  straw-yards,  or  on  old  manme- 
heapB.  Thev  congh,  wheeze,  and  sometimes  purge  and  vomit,  get  red  and  sore  on  the 
skin,  some  of  tiiem'almost  turn  block  and  seem  to  have  intense  fevers,  lose  all  appetite 
and  die  rapidly,  and  those  that  recover  never  amount  to  much.  Nothing  seems  to  do 
them  any  good,  and  when  once  attacked  with  the  disease  they  may  as  well  be  given  up 
as  lost."  The  observations  of  Mr.  Foster  nro  sustained  by  those  of  hog-raisers  all  over 
the  country.  In  certain  seasons  and  in  certain  locations  the  disease  seems  to  be  engen- 
dered by  Just  the  environment  hero  describcil.  Stress  is  laid  on  the  dryness,  dustiness, 
or  mustmess  of  the  bed,  for  close  herding  under  other  circumstances  is  not  competent  to 
prodnce  this  distemiier. 

C.  Schmidt,  V.  8.,  Jesler,  Km-hessen,  a  translation  of  whose  article  may  be  foond  in 
the  Edinbur^  Vet.  Review,  voL  5,  pp.  60  et  «cg.,  1860,  after  saying  "  no  evidence  has 
been  adduced  to  show  that  a  contagion  exists  m  this  disease,  but  ratlier  that  it  does 
not,"  and  "  the  disease  does  spread  by  contagion,"  gives  as  the  result  of  long,  careful, 
and  painstaJking  observation  the  opinion  that  the  disease  owes  its  origin  to  dusty, 
musty  beds,  ill  Ceding,  sudden  change  of  temperature,  &c.  After  giving  his  reasons 
for  taJdng  it  from  the  anthrax  affections,  he  gives  the  name  of  typhus  to  the  disease. 

I  have  thus  briefly  reviewed  some  of  the  points  that  in  my  opinion  go  to  disprove 
the  theory  that  the  disease  is  a  malignant,  contagious,  essential  fever,  according  to 
the  opinions  that  obtain  upon  the  subject  in  ^neral  pathology.  I  do  not  see  any 
reason  to  deviate  from  these  general  principles  m  consideHne  the  disease  of  any  par- 
ticular animal.  The  nutritive  changes  that  take  place  in  the  healthy  tissnes  of  all 
warm-blooded  animals  are  governed  by  the  same  general  laws,  and,  as  far  as  we  can 
judge,  accord  in  the  most  minute  particulars.  It  could  not  well  be  otherwise,  when 
It  is  remembered  that  the  ultimate  cells  of  the  different  parts  of  the  body  are,  in  all 
warm-blooded  animals,  essentially  alike.  The  proper  nutritive  change  going  on  in 
these  constitutes  health,  and  prevented  or  x>erverted  nutritive  change  ooustitatea  dis- 
ease. Disease  in  animals  must  be  subject  to  the  same  ^^eral  laws,  modified,  maybe, 
to  a  slight  extent  by  habitat,  food,  mode  of  life^  d^c,  as  in  man.  Pneumonic  Inng  in  a 
horse,  ox,  or  hog  shows  precisely  the  same  tissue  changes  that  characterize  pnea- 
monio  Inng  in  man.  Disease  is  subject  in  all  animals  to  the  same  laws  of  contagion 
and  infection.  A  careful  consideration  of  all  the  facts  shown  by  the  po«i-fiM>rfo»  ex- 
aminations and  the  history  of  the  disease  hero  and  elsewhere  leads  to  the  conclnsion 
that  the  essential  elements  of  a  contagious,  true  fever  disease  are  wanting  in  this  case. 
There  is  no  doubt  but  that  whil^  the  disease  is  not  in  the  sense  generally  understood 
to  attach  to  the  word  contagions,  yet  the  appearance  of  a  case  of  the  disorder  in  a 
drove  is  soon  followed,  as  a  rule,  by  mote  eases,  and  there  would  seem  to  be  danger  in 
allowing  healthy  stock  to  run  wim  sick  animals.  Dr.  Fletcher,  in  1872,  described  a 
worm  found  in  great  numbers  in  swine  dying  in  a  cholera  epizootic,  and  he  thought 
it  probable  that  the  entozoa  there  found  were  the  cause  of  the  distemper.  This  i£a, 
for  some  cause^  did  not  obtain,  and  yet,  from  my  own  observations,  I  cannot  doubt 
that  the  parasites  found  in  such  great  numbers  in  all  the  swine  examined  by  me 
must  be  connected  with  the  ^i^sease.  In  giving  this  opiilion  it  will  be  but  right  to 
consider  for  a  moment  whether  the  diffident  symptoms  of  the  disease  can  be  accounted 
for  under  this  hypothesis.  As  I  have  before  said,  the  inflammation  in  the  lungs  can 
be  so  accounted  for;  and  the  ocounence  of  lobulated  patches  of  severe  inflammation 
immediatelya^joining  healthy,  sound  tissue  can  also  be  reasonably  accounted  for  in 
tfalB  way.  The  peculiar  appearances  in  the  internal  organs,  where  lesions  occur,  are 
just  those  that  would  be  expected  by  the  traversing  of  their  substance  by  such  entozoa 
as  those  shown.  The  character  of  the  Inflammation  in  the  stomach  can  be  attributed 
to  the  effects  of  the  perforation  of  its  walls  as  shown  in  Fig.  6,  PL  III,  where  the  worm 
escaping  from  the  walls  of  the  stomach  is  shown.  Fig.  7,  PI.  IV,  shows  the  worm 
escaping  from  the  small  intestines.  These  lesions  would  also  give  a  fair  presumption 
of  peritonitis.  The  frequent  occurrence  of  this  trouble  nmy  thus  be  accounted  ior  in 
a  gastro-intestinal  inflammation,  which  we  could  not  expect  to  so  determine  in  so  short 
a  tome.  The  skin  lesions  can  be  accounted  for  in  either  of  two  ways,  in  accordance 
with  known  and  accepted  opinions  on  such  subjects.  Fusty  it  may  bo  sjrmpathetio,  for 
in  man  certain  eruptions  are  known  to  accompany  certain  verminous  diseases.  Lum- 
briooid  worms  frequently  cause  a  rash  and  a  pustular  and  furincular  disorder,  as  has 
been  noticed  as  sometimes  accompanying;  the  mchina  disease. 

Second.  It  may,  and  probably  is,  occasioned  by  the  traversing  of  the  cutaneous  tis- 
sues by  these  entozoa,  which  g^ve  rise  to  minute  hemoiprhage.  The  fever  can  be  ac- 
counted for.  Just  as  the  fever  of  trichinosis,  by  irritation  from  the  boring  and  scraping 
of  these  little  animals  in  all  parts  of  the  body. 

Certain  entozoa  are  known  and  admitted  by  observers  to  produce  two  of  the  prin- 
oipal  lesions  in  this  disease.  The  8inmgylu$  hronchiaUa  (Cobbold),  OTfUiaria  branckuUU 
(Owen's  Rudolph!  Leidy),  are  known  to  prodnce  inflamation  of  the  lung,  palpitation 
of  the  heart,  and  death  m>m  symptoms  resembling  pneumonia,  or  froif^  just  such  an 
emaciation  as  seen  in  Capp's  and  Sykes^  pigs.    Th^  atepAammit  denUUus  (Diesing),  or 
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itHerosUma pin^icola  (VerrilX  has  been  acknowledged  to  produce  the*  staring  ooaty 
plaintive  moanings,  partial  paralysis  of  the  hind  qaarters,  diarrhea  or  constipation, 
perforation  of  intestine,  and  transmatio  irritation,  peritonitis,  and  death  by  its  Dorina 
of  the  abdominal  viscera,  in  apparently  the  same  way  as  they  die  in  this  disease.  A 
most  singular  feature  in  this  connection  is  that  these  twe  worms  were  held  by  entozo- 
ologists  to  be  identical,  until  Vernl  showed  the  difference  between  the  two  in  1874. 
It  must  be  remembered  that  the  history  of  the  genesis  of  these  minute  animals,  vary- 
ing in  length  frem  one-third  of  an  inch  to  one  inch,  with  an  average  thickness  of 
about  the  hftieth  of  an  inch  or  less,  is  not  thoroughly  and  clearly  known,  and  we  do 
not  know  the  varied  forms  that  tnese  animalcules  may  assume  during  their  lives. 
The  common  tape-worm  (Tcenia  ci^urus)  has,  during  its  me,  six  stages,  viz : 

1.  Eggs  in  all  shapes. 

2.  Six-hooked  embryo. 

3.  BesjSing  larva. 

4.  Immature  tape-worm. 

5.  Strobilla,  or  sexually  mature  Tcmia  solium, 

6.  Proglottis,  or  firee  segment.  * 

Some  other  entozoa  have  an  almost  equally  varied  career  of  existence  technically 
caUed  **  alternate  generation/'  Some  entozoa  infest  and  are  viable  in  one  animal  or 
parts  of  an  animu  during  one  period  of  this  alternate  generation,  and  in  another  an- 
nual or  part  during  anotner  period.  There  may  be,  and  no  doubt  are,  forms  of  and 
habits  in  the  lives  of  these  animalcules  that  at  present  are  unknown  to  us.  Their 
ways  of  gaining  access  to  the  body  are,  to  say  the  least,  not  all  known.  The  absorp- 
tion either  of  immature  worms,  their  e^^gs,  or  other  forms  through  the  pores  of  the 
skin,  as  suggested  by  Frommer,  and  their  subsequent  development,  may  give  rise  to 
the  peculiar  skin  appearance  of  the  ^  cholera."  The  fact  that  certain  localities,  or 
certain  conditions  of  dust,  must,  dryness,  or  moisture,  seem  to  be  able  to  give  ori^iif 
to  the  disease,  would  mean  that  the  larva,  eggs,  or  the  worm  in  certain  stages  of  its 
h£b  may  be  preserved  in  such  places  and  unaer  such  conditions  for  an  indefinite  period. 
Certain  forms  of  disease  in  grain  are  verminous  in  their  character^  and  what  conn^ 
tion,  if  any,  the  feeding  of  com  haa  with  outbreaks  of  the  disease  is  a  matter  for  obsel- 
vation.  Certain  it  is  that  the  well-known  vagaries  of  the  helminth  or  verminous  lives 
will  accotmt  for  the  wonderftdly  rapid  spread  of  the  disease  in  some  instances,  and 
the  long  period  of  its  incubation,  or  its  lotal  lack  of  contagiousness  in  other  cases ; 
and  it  will  explain  the  fact  that  swine  may  eat  the  bodies  of  those  dying  of  the  dis- 
ease with  apparent  impunity. 

In  dosing  this  portion  of  my  investigation,  I  would  say  that,  whether  the  vermin- 
ous theory  of  this  disease  be  correct  or  not,  the  opinions  that  at  present  obtain  on  the 
subject  are  erroneous,  and  we  need  more  light  on  a  subject  that  is  so  disastrous  to  our 
national  wealth.  This  can  only  be  obtained  by  searching  for  it  in  the  habits  of  healthy 
and  sick  animals,  and  in  the  bodies  of  those  that  die  of  the  disease.  Supposing  the 
theory  of  its  verminous  nature  to  be  true,  no  possible  idea  of  treatment  or  remedies 
«an  be  suggested  until  something  definite  is  known  in  regard  to  the  life  of  the  para- 
site causing  the  trouble. 

The  need  for  careful,  painstakine  investigation  then  becomes  apparent.  We  want 
accurately  collated  facts,  not  theones.  for  a  solution  of  the  difficulties  that  seem  to  sur- 
connd  ana  prevent  a  clear  understanoing  of  this  plague. 

I  embody  in  this  report  an  excerpt  fix>m  the  letter  of  George  F.  McWhorter.  ef^[.,  of 
Chickasaw,  Colbert  county,  Alabama,  which  accompanied  some  worms  sent  to  the 
Department  of  Agriculture,  figures  of  which  are  appended  marked  17  and  18,  Pis. 
DC  and  X.    Mr.  McWhorter  says : 

*^1  send  you  in  alcohol  by  tody's  mail  a  number  of  worms  taken  firom  the  lungs 
and  intestines  of  hogs  that  died  during  the  epidemic  last  summer.  This  disease  was 
eaOed  '  cholera '  by  fanneis  in.  this  vicinity,  a  term,  by  the  way,  which  is  here  used  to 
cover  *all  the  ills  that  hogs  are  heir  to.'  These  worms  are  from  two  different  hogs 
several  miles  apart,  showing  the  identity  of  the  trouble. 

**  Tbe  small  worms  ore  firom  the  alimentary  canal,  the  larger  ones  mostly  from  the 
lungs,  though  nearly  all  the  tissues  were  to  some  extent  infested  by  them.  Found 
tiie  Dowels  constipated,  notwithstanding  the  name  applied  to  the  disease,  and  filled 
-with  impacted  feces.  Mixed  with  the  fecal  matter  and  adhering  to  the  walls  of  the 
canal  were  myriads  of  the  small  worms.  I  saw  no  large  wortns  in  the  bowels.  There 
were  numbers  of  small  inflamed  points  along  the  inner. surface  of  the  bowels,  but  no 
large  patches  of  inflammation,  and  the  larger  worms  were  very  numerous.  The  lung- 
tiflsae  in  places  was  entirely  broken  down,  and  the  sounder  portion  riddled  with 
TTorms.  l^bxt  to  the  lungs  and  bowels  the  liver  sufl^ered  most.  The  worms  here  were 
also  larger  than  those  in  the  bowels,  flK)m  which  I  infer  that  the  worm  after  being 
hatched  in  the  bowel  perforates  it  and  penetrates  the  other  tissues.  Some  fattening 
boga,  recently  killed,  snow  worms  in  the  liver.  As  the  hogs  seemed  tolerably  healthy 
snd  with  soimd  lungs,  I  doubt  their  identity  with  those  sent  you/'  &,c, 

Tbe  worms  sent  by  Mr.  McWhorter  were  in  a  condition  that  almost  precluded  any 
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«Miini»at»m  of  tiieir  i&terior  by  t2ie  mierOBoope.  They  w«re  brittle  in  textnre  and  of 
a  ^(ok^to  brown  color,  used  looked  as  tboogb  tk«y  :had  been  dried  before:  tbey  wera  pat 
in  idoohoL  Yet  they  are  more  valaable  than:  any  0|miioa8  on  the  snljeet  unsa^^peited 
by  nutterial  fi^m  tliseaHeil  animals. 

It -vrill  be  noticed  tbftt  I  bave  oarefoUy  r«fii«med  from  giving  any  name  to  the 
entdzoa  fibo'wii  and  spoken  of  in  thia  paper.  I  bope^  in  as  short  a  time  a^  possible,  lo 
reirort  the  rcBult  of  my  inrestigatioos  in  t^s  -direction,  and  .^vo  all  attainable  inibr- 
mation  on  the  subject  of  the>  entosoa' herein  described,  as-  being  probably  coimected 
with  this  disease  of  swine. 

The  London  Quarterly  Journal  of  Microficopical  Science  for  April,1878, 
contains  a  brief  paper  read  by  Dr.  E.  Klein,  F.  B.  S.,  before  tbe  Bojal 
Society  of  England,  at  its  meeting  in  February  last,  mi  tbe  ^^  Etiology 
of  infectious  diseases,  with  special  reference  to  the  doctrine  of  conta^nm 
vivum."  The  object  of  the  paper  was  to  bring  before  the  Eoyal  Society 
the  results  of  an  experimental  mquiry  (instituted  At  the  request  of  the 
medical  officer  6f  tihe  local  government  board)  into  the  etiology  of  an 
infectious  disease  of  the  pig,  known  in  this  country  and  tn  Ekurope  as 
hog  plague,  mal  rooge^  red  soldier,  malignant  erysiiielas,  and  also  typhoM 
fever  of  the  pig.  Referring  to  the  lact  that  both  E^aglishaud  ccHituKsntal 
writers  describe  the  disease  as  anthrax  or  splenic  fever  of  the  pig,  tiie 
writer  states  that  he  will  show  conclusively  in  his  report  to  the  medical 
officer  of  the  local  government  board  that  it  is  neither  typhoid  fever  nor 
*anthrax,  but  is  an  infectious  <<M8ease  of  its  own  kind,  which  be  pr^^soaes 
to  call  << infectious  pneumo-enteiitis  of  the  pig"  {pneumo-enteritis  cmtta- 
gjasa). 

'  Dr.  Elern  states  that,  like  other  infectious  diseases,  the  '^  pneiuno- 
enteritis  ^  possesses  an  incubation  period,  followed  by  constitutional  dis- 
turbance and  certain  anatomical  changes.  -These  changes  are  invariaUy 
affections  of  the  lung,  of  the  intestine,  and  of  the  lymphatic  glands,  and 
extend  also  to  the  organs  of  respiration  and  alimentation,  and  the  in- 
guinal and  lumbar  regions.  In'  the  hmg  the  changes  are  those  known 
to  pathologists  as  lobular  pneumonia,  hi  the  alimentai*y  canal  the  mu- 
cus membiune  of  Uie  large  intestine  is  chiefly  affected,  bein;g  the  seat 
of  smaller  or  larger  ulcerations.  Th^re  ui  generally  also  inflammation  of 
the  serous  membranes,  especially  the  peritoneum^  leading  to  an  ex«da- 
tion  of  lymph  into  the  serous  cavity.  The  skin  is  occasionaiUy  afi^eoted 
with  greater  or  smaller  red  patches.  Hemorrhagic  patches  are  also  to 
be  found  in  the  lung  and  serous  membranes,  theendocard  and  the  musde 
of  the  heart,  the  mucus  membrane  of  the  intestine  (especiaUy  duodenaffl 
and  large  intestine),  the  tongue,  and  occj^sionally  in  the  liver  and  spleen, 
and  but  seldom  in  the  skin  and  kidney.  In  anatomical  respects,  there- 
fore, pneumo-enteritis  undoubtedly  bears  a  great  resemblance  to  anthrax 
or  splenic  fever,  to  which  pigs  are  known  to  bo  liable.  The  writer  states 
that  there  exists,  however,  a  marked  difference  between  tlie  two  diseases 
as  to  the  incubation  period,  the  general  pathology,  and  especially  as  to 
the  anatomical  character  of  the  spleen  ai^d  blood.  In  splenic  fever  the 
spleen,  being  the  principal  organ  of  the  affection,  is  invariably  enlarged^ 
whereas  in  pneumo-enteritis  it  is  only  occasionally  changed.  The  bhxta 
also  presents  entirely  difterent  characters  in  the  two  diseases.  In  pneu- 
mo-enteritis it  is  not  different  tn  any  marked  degree  irom  normal  blood, 
vrhile  in  splenic  fever  it  is  of  dark  color,  laky,  and  does  not  coagulatc^it 
all,  or  only  imperfectly  so.  Again,  the  blood  contains  in  splenic  fever 
the  now  famous  Bacillus  antlircunSj  and  hence  its  conspicuous  iniectious 
property,  while  in  pneumo-enteritis  the  fresh  blood  does  not,  as  a  rule, 
contain  any  foreign  matter,  and  in  most  instances  does  not  possess  any 
infectious  property. 

Dr.  Klein  says  that  another  disease  with  which  pneumo-entedtiB  bears 
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a  great  resemblance,  on  account  of  certain  anatomical  characters,  viz., 
inflammation  of  serous  membranes,  lung,  intestine,  and  lymphatic  glands, 
hemorrhage  in  lung,  serous  membranes,  endocard,  muscle  of  heart, 
intestinal  mucus  membrane,  and  other  organs,  is  specific  septicaemia. 
The  resemblanc^  however,  is  not  considered  greater  than  to  splenic 
fever,  although  tne  differences  are  not  less  well  defined.  In  addition  to 
others,  there  is  this  great  distinction,  viz.,  in  pneumo-enteritis  the  con- 
tagion spreads  by  simple  cohabitation  and  through  the  air,  which  it 
never  does  in  septicsBmia,  as  in  this  the  virus  always  requires  a  broken 
surface  through  which  to  enter  a  healthy  individual.  In  splenic  fever 
the  period  of  incubation  ranges  firom  betwQien  a  few  hours  to  several 
days,  while  in  pneumo-enteritis  it  varies  fit)m  two  to  five  days  and  more. 
Splenic  fever  is  easily  transmissible  to  man  and  the  domestic  animals, 
whereas  the  transmissibility  of  pneumo-enteritis  is  much  more  limited. 

Pneumo-enteritis  is  occasionally  described  as  malignant  ^sipelas 
{mat  rouge,  red  soldier),  but  the  writer  regards  this  as  inadmissible,  as 
the  affection  of  the  skin  in  the  former  is  a  very  inconstant  symptom,  and 
in  milder  forms  of  the  disease  is  invariably  absent.  More  recently  the 
disease  has  been  redded  as  typhoid  fever  of  the  pig,  but  from  a  purely 
anatomical  point  of  view  the  resemblance  between  real — i.  «.,  human — 
tiyphoid  fever  and  pneumo-enteritis  is  very  slight  indeed;  so  slight,  in 
foot,  says  Dr.  Klein,  that  to  mention  it  requitfes  a  total  oversight  of  some 
of  the  most  prominent  symptoms,  e.  p.,  inflammation  of  lung  and  serous 
membranes,  enlargement  of  inguinal,  lumbar,  and  bronchim  lymphatic 
glands^  hemorrhages  in  endoc^xl  and  muscle  of  the  heart  in  pneumo- 
enteritis  on  the  one  hand,  and  swelling  and  ulceration  of  the  lymphatic 
glands  of  the  small  intestine,  swelling  and  inflammation  of  the  spleen,  in 
real  typhoid  fever  on  the  other  hand.  The  resemblance  seems  to  be  lim- 
ited solely  to  the  fact  that  in  both  diseases  there  occurs  ulceration  in  the 
intestine;  but  the  distribution,  nature,  and  the  development  of  these 
ulcerations  are  totally  different  in  the  two  maladies. 

The  character  and  results  of  Dr.  EQien's  experiments  arc  given  in  his 
own  language,  as  follows: 

1.  Erperiments  *  showing  that  the  fresh  blood  of  diseafled  animals  does  not,  as  a 
mle,  contain  the  rimB,  as  it  fails  to  produce  the  disease  when  introduced  into  a  healthy 
animolw 

Four  animals  were  inoculated  (at  diflterent  times)  with  fresh  blood  of  diseased  ani- 
mals. They  remained  healthy.  When  subsequently  inoculated  with  virus-containiuff 
matter  they  became  snutten  with  the  disease.  In  a  fifth  instance,  however,  fresh  blood 
did  produce  infection;  and  this  same  blood  proved  active  after  having  been  kept 
sealed  up  in  a  capillary  tube  for  several  weeks.  This  blood  was  obtained  from  a  very 
severe  case,  with  copious  peritoneal  exudation,  in  which  were  found  peculiar,  abnor- 
mally large,  coarsely  granular  cells.  The  same  cells  were  also  present  in  the  blood; 
so  that  it  appears  probable  that  the  blood  became  charged,  by  absorption  during  life, 
with  matter  from  the  peritoneal  exudation.  This  latter  always  contains  the  virus  in 
an  active  state. 

2.  Experiments  showing  that  fluid  as  well  as  solid  lymph  of  the  diseased  peritoneum 
c<^ntains  the  virus  in  a  very  active  state. 

Six  successful  inoculations  with  peritoneal  exudations. 

*  In  all  my  experiments  of  inoculation  the  nutteries  mordt  was  used  in  minimal  doses — 
{.  €..  a  drop  of  fluid  matter,  or,  in  the  cose  of  solids,  a  particle  of  less  than  the  size  of  a 
pin^s  head.  In  both  cases  the  materies  morhi  was  diluted  or  suspended  respectively  in 
a  few  miuiiQs  of  boiled  saline  solution  of  three-fourths  per  cent.,  in  order  to  increase 
its  bulk  and  thus  to  facilitate  its  introduction.  The  inoculation  was  invariably  carried 
out  by  injection  into  the  subcutaneous  tissue  by  means  of  a  fine  canula  of  a  hypodei^ 
mio  syringe,  necessary  care,  being  taken  that' this  had  been  previously  thoroughly 
cleaned  and  disinfected.  After  aud  before  inoculation  the  animals  have  always  been 
kept  isolated  and  in  clean  and  disinfected  places.  In  order  to  secure  reUable*^  results 
(yiz.,  that  the  disease  in  a  particular  case  was  really  a  consequence  of  the  inoculation 
and  not  of  infection  througn  other  sources),  care  was  taken  that  those  who  attendidd 
the  isolated  animals  were  not  the  carriers  or  infection. ' 
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There  was  no  difference  of  activity  to  be  noticed  between  freeh  exudation  and  om 
that  had  been  kept  sealed  np  in  a  capillary  tube  for  scTeral  weeks. 

Solid  lymph  obtained  from  the  peritoneal  cavity  of  diseased  animals,  having  been 
dried  at  a  temperature  of  abont  38^  C,  proves  very  active. 

3.  Experiments  showing  that  parts  of  the  diseased  Inng^  ulcerated  intestine,  and 
also  diseased  spleeni  contain  the  vims  in  an  active  state.  Diseased  parts  of  Inng  or 
intestine,  dried  in  a  temperature  of  about  38^  C,  retain  their  virulence  unaltered. 

In  all  cases  of  pneumo-enteritis  the  trachea  as  well  as  the  bronchi  contain  frothy, 
blood-containing  mucus  matter,  possessed  of  infectious  property.  It  must  thereforo 
be  su]!ipoeed  that  the  breath  of  a  diseased  animal  is  chai^ged  with  the  poison.  On  ac- 
count of  the  diseased  state  of  the  intestine  the  dung  is  also  to  be  res^tfded  at  in£M>- 
tious. 

4.  Experiments  showing  that  infection  is  produced  by  cohabitation  with  a  diaeasM 
animal,  or  by  keeping  hesathy  amimals  in  a  place  whence  a  diseased  animal  had  been 
removed. 

5.  Several  experiments  were  made  to  see  whether  feeding  healthy  animals  on  matter 
obtained  from  the  diseased  organs  (intestinal  ulcers  especially)  produces  the  disease. 
The  experiment  was  always  attended  with  success  if  a  lesion,  i.  e.,  abrasion,  existed 
in  the  mucus  membrane  of  the  mouth  or  pharvnx.  This  was  usually  the  case  when 
the  matter  had  to  be  introduced  into  the  mouth  while  the  animal  was  being  held  by 
assistants.  There  were,  however^  two  cases  which  appear  to  prove  that  the  disease 
cannot  be  produced  by  simple  feeding.  This  was,  unfortunately,  at  a  time  when  I 
was  not  yet  acquaintea  with  the  fact  that  in  many  animals  the  disease  is  of  so  mild  a 
form  that  it  can  hardly  be  recognized  in  the  living.  I  have  not  made  any  po$t-m4frtem 
examination  of  those  two  animals :  but  since  then  I  have  made  two  other  experiments, 
in  which  the  virus  was  brought  oirectly  into  the  stomach  by  means  of  an  india-rub- 
ber tube  introduced  ver  fauoea  et  cBsopkagym,  In  both  these  instances  the  aniuMris  be- 
came diseased,  and  tueir  intestines  were  most  conspicuously  affected. 

Ftom  the  last  three  series  of  experiments  we  may  conclude  that  the  principal  mods 
by  which  contagion  of  pneumo-enteritis  is  cairied  out  is  through  the  instrnmentalitj 
of  the  air  and  of  the  food. 

6.  This  series  comprises  experiments  to  prove  that  the  virus  can  be  cultivated  artifi- 
cially, {.  0.,  outside  the  body  of  an  animaL  In  the  case  of  splenic  fever  it  has  been 
successfully  done  by  Dr.  Koch.  The  experiments  are  seven  in  number:  (a)  Two  refer 
to  cultivations  started  with  fluid  peritoneal  exudation :  (5)  In  the  five  otJierB  the  vims 
had  been  obtained  by  cultivation  of  dried  lymph  of  tno  peritoneum  of  an  animal  suf- 
fering from  the  disease. 

(a)  The  cultivation  of  the  virus  for  the  first  two  cases  was  carried  out  thus:  Fluid 
peritonei^  exudation  of  a  diseased  animal  had  been  collected  and  sealed  upon  Novem- 
ber 6,  in  a  capillary  glass  tube.  On  the  following  day  there  was  present  a  small  dot, 
due  to  coagulation.  A  minute  speck  of  this  clot  was  removed  with  the  point  of  a  dean 
needle,  and  with  it  was  inoculated  a  drop  of  fresh  aqueous  humor  of  a  healthy  rabbit 
This  orop  had  been  placed  in  a  thin  coverlng-fflass,  which,  after  inoculation,  was 
inverted  over  a  smaU  ''cell,''  made  by  fixing  a  ^iam  ring  on  an  ordinary  glass  slide. 
The  covering-glass  was  fastened  on  the  glass  nng  by  means  of  a  thin  layer  of  pure 
olive-oiL  The  preparation  was  then  kept  in  the  incubator  for  twenty-four  hours  at  a 
temperature  of  313P  to  d!3P  C.  After  this  time  it  was  used  to  inoculate  a  new  drop  ef 
aqueous  humor  in  a  similar  manner  as  the  one  Just  described.  We  will  call  this  the 
second  generation. 

This  new  specimen  was  placed  in  the  incubator  and  kept  there  at  a  temperature  of 
32°  to  33°  C.  for  further  twenty-four  hours.  In  the  same  manner  a  third  generation 
was  started  by  inoculating  a  fresh  drop  of  aqueous  humor.  After  having  been  kept  in 
the  incubator  for  several  days,  it  was  used  to  inoculate  two  animals  at  cufferent  times. 
Both  animals  became  smitten  with  the  disease. 

(b)  The  other  five  experiments  were  carried  out  with  virus  cultivated  fix>m  solid 
Ivmph  of  the  peritoneum  of  a  diseased  animal.  The  lymph  had  been  dried  at  38°  C. 
A  small  particle  of  dried  lymph  is  crushed  into  fine  powder;  withia  granule  of  this  a 
drop  of  fresh  aqueous  humor  is  inoculated  in  the  same  manner  as  above  described — first 
generation.  Alter  having  been  kept  in  the  incubator  for  two  or  three  days,  at  a  tem- 
perature of  39°  to  33°  C,  it  is  used  to  inoculate  a  second  generation,  core  being  taken 
to  use  a  trace  only  of  the  fluid  part  and  not  to  come  in  direct  contact  with  the  original 
granule,  which  may  be  still  discerned  in  the  preparation. 

The  specimen  representing  the  second  generation  is  kept  in  the  incubator  for  a  day 
or  two.  It  is  then  used  to  inoculate  a  fresh  preparation — third  generation ;  and.  finally, 
this  is  used  for  establishing  a  fourth  ^neration.  After  having  been  kept  in  tne  incu- 
bator, a  part  of  it  is  used  wr  inocnlatms  tivo  animals,  the  inociuation  being  carried  out 
at  different  times.    Both  these  animals  became  smitten  with  the  disease. 

Another  portion  of  this  fourth  generation  was  used  to  start  a  fifth  generation,  then  a. 
sixth,  seventh,  and  an  eighth  generation.  With  this  three  animals  were  inoculated  at 
different  times.    All  three  anim'als  became  diseased  in  due  time. 
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In  order  to  correctly  interpret  the  results  of  this  last  (sixth)  series  of  experiments,  It 
is  imiK>rtant  to  mention  that  inoculation  with  dried  lymph,  diluted  far  less  than  would 
correspond  to  the  third  generation  in  the  last-named  expenments,  is  followed  by  a  neg- 
ative result. 

The  microscopic  examination  of  the  cultivated  liquids  proves  that  these  are  the  seat 
of  the  growth  and  development  of  a  kind  of  bacterium,  which  has  all  the  characters 
of  Bamhta  subHlis  (Cohn).  The  bacillus  in  our  case  is  a  very  fine  and  delicate  rod, 
thinner  than  both  that  described  by  Professor  Cohn  in  hay  iimision  and  the  Bacillui 
anihraoU  so  thoroughly  investigated  by  Dr.  Koch.  Our  bacillus  differs  also  in  other 
respects  from  BacUhu  anthraoi8y  inasmuch  as  it  possesses  a  moving  stage;  the  Bacillus 
anthraciB  described  hy  Dr.  Koch  is  non-moving.  Liike  BacUTus  »ubUlis  ol  hay  and  BadU 
lus  antlirads.oxa  bacillus  grows  under  favorable  conditions  into  long  leptothiix-like 
filaments,  which  occasionally  form  more  or  lees  complex  convolutions.  In  these  fila- 
ments highly  refractive  spores  make  their  appearance.  These  become  free  after  the 
disintegration  of  the  original  filamentous  matrix.  The  fully  developed  spores  of  our 
baciUus  differ  from  those  of  hay  bacillus  and  anthrax  bacillus  by  beiuff  more  distinctly 
cylindrical  and  much  smaller.  In  the  figures  accompanying  Dr.  Kocn's  paper  on  Ba- 
oiUufi  anihraoi8  the  spores  are  represented  in  many  places  as  more  or  less  spherical  in 
Ahape.  According  to  Professor  Cohn  (BietrS^  zur  Biologic  der  Pflanzen,  11. 2, 1876, 
p.  264),  the  long  diameter  of  the  spores  of  bacillus  of  hay  and  also  of  antnrax^or 
both  are  identi<;fld  in  morphological  respects  (L  c.  p.  275),  amounts  to  0.0015—0.0022™™, 
^  TiffisTf  to  f^^  of  an  mch;  whereas  the  spores  of  our  bacillus  are  litUe  less  than 
0.0005™™,  or  rtfim  of  an  inch  In  their  long  diameter.*  At  first  I  misinterpreted  the 
spores,  regarding  them  as  a  micrococci,  and  only  after  repeated  observations  have  I 
succeeded  in  tracing  them  through  their  different  stages  of  development. 

After  many  friilures,  owin^  to  the  introduction  and  development  of  Bacterium  termOf 
I  succeeded  at  last  in  obtaming,  already  in  the  second  generation  of  original  vims, 
a  pure  crop  of  bacillus  and  its  spores.  With  these  I  started  several  separate  cultiva- 
tions, in  which  the  germination  of  the  spores  into  delicate  bacillus,  the  swarming  staffe, 
the  rapid  multiplication  by  division,  tneir  growth  into  long,  apparently  smooth  mia- 
ments,  and,  under  sufficient  access  of  air,  the  formation  of  the  bright  cylindrical  spores 
could  be  distinctly  traced.  (No  other  organisms  appeared  in  these  cultivations. )  These 
were  again  used  to  inoculate  other  preparations  of  aqueous  humor,  and  so  on,  until  I 
succeeded  in  obtaining  considerable  quantities  of  liquid  containing  only  bacillus  and 
its  spores.    The  last-named  anitoals  were  infected  with  liquid  of  tms  kind. 

Seeing  that  splenic  fever,  pneumo-enteritis,  and  specific  septicsemia  possess  a  great  * 
affinity  m  anatomical  respects,  and  seeing  that  in  sjiienic  fever  and  pneumo-enteritis, 
the  materiesmorhi  is  adefinitespeciesof  bacillus— the  difference  of  species  being  suf- 
ficiently great  to  account  for  the  differences  in  the  two  diseases— we  ma;sr  with  some 
probability  ^pect  that  also  the  third  of  the  group,  viz.,  specific  septicsemia,  is  due  to 
a  bacillus.    This,  however,  remains  to  be  demonstrated. 

During  a  vimt  of  the  Commissioner  of  Agricnlture  to  the  annual  fiiir 
at  Saint  Louis,  in  October  last,  he  had  several  int^views  with  promi- 
nent Western  stock-growers,  who  were  in  attendance  upon  and  exhibitors 
at  that  exhibition,  on  the  subject  of  the  proper  care  of  £ann  animals  and 
of  the  treatment  of  the  various  diseases  incident  to  them.  These  inter- 
views were  stenographically  reported,  and  that  portion  relating  to  the 
diseaises  of  swine  is  given  below.    Mr.  Eidder,  whose  hogs  had  been 

*  In  convolutions  of  filaments  the  outlines  of  these  latter  become  gradually  lost  after 
the  spores  are  formed.  The  spores  appear  now  to  be  embedded  in  a  transparent  gela- 
tinous matrix.  At  the  edges  of  such  masses,  or  where  they  are  in  a  sufilciently  thin 
layer,  the  linear  arrangement  of  the  spores  can  be  stiH  reco^ized.  But  there  is  un- 
doubtedly a  transparent  jelly  present  in  these  masses  formm^  the  ground  substance 
for  the  spores  and  fibers.  Professor  Cohn  mentions  a  similar  jelly  in  convolutions  of 
bay  bacillus.  I  entirely  differ  fi*om  Dr.  Koch  with  regard  to  the  mode  of  germination 
of  the  spores  of  bacillus.  Ho  states  that  it  is  not  the  highly  refiractive  spore  which 
directly  produces  the  bacillus,  but  that  the  hyaline  gelatinous  envelope  surrounding 
each  spore  elongates  so  as  to  form  the  bacillus,  while  the  bright  spore-matter  itseff 
gradually  diminishes  and  finally  disappears.  From  d  priori  reason  it  is  impossible  to 
assume  that  this  can  be  so,  viz.,  that  the  gelatinous  envelope  should  srow  into  the 
bacillus,  for  Cohn  proved  beyond  doubt  tuat  in  the  case  of  hay  bacillus  the  spores 
germinate  even  after  having  been  exposed  to  boiling  heat.  Surely  this  gelatinous  en- 
velope, if  living  protoplasm,  must  become,  under  these  conditions,  deprived  of  its 
germinating  power.  Direct  observations  prove  that  in  m^  case  the  spores  possess 
another  membrane  within  that  gelatinous  envelope,  and  during  germination  this  inner 
membrane  is  broken  at  one  pole  and  the  contents  of  the  spore  protrudes  and  grows  out 
as  the  bacillus. 
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afiOicted  with  the  disease  generally  known  as  cholera,  gave  the  foUowing 
description  of  it : 

I  have  a  Mend  who  calls  it  Btyo-fever,  wbicli  is  somewhat  similar  to  ohl-fusLioned 
typhus  fever.  It  is  generated  where  large  bodies  of  animals  are  kept.  The  hogs  ire 
affected  in  different  ways;  soite  are  lame  and  some  purse  and  vomit.  There  art 
hardly  any  two  cases  alUce.  I  think  the  disease  is  caused  by  an  air  poison.  In  my 
efforts  to  save  them,  I  would  drench  them  and  walk  them  around,  and  dose  thorn  some- 
6mes  with  quinine  and  sometimes  with  calomel.  I  spent  $30  last  fall  (1676)  for  medi- 
cines, but  thev  did  no  i^ood.  I  have  a  farm  two  miles  distant  from  where  I  live.  I 
drove  all  my  hogs  up  tnere  and  thev  all  recovered  but  one.  The  change  of  location 
seemed  to  dissipate  the  disease  and  my  hogs  have  not  been  aiUicted  with  it  since. 
The  hogs  remained  up  there  two  months,  when  I  brought  them  back  to  the  home  fum. 
During  the  time  they  were  away  (November  and  December)  there  had  been  fireenng 
weatJier,  and  the  germs  of  the  disease  were  probably  frozen  out  of  the  solL 

Another  breeder  said : 

I  doubt  if  the  germ  was  in  the  soil^  as  it  is  no  doubt  an  air  poison.  Prof.  S.  A.  Knapp. 
of  Vinton,  Iowa,  president  of  the  Fine  Stock-Breeders'  Association,  asked  me  this  uul 
If  my  hogs  had  been  afilicted  with  cholera.  On  answering  that  they  had  not,  he 
desired  to  know  what  I  would  do  if  I  found  the  disease  among  my  hoes  on  my  rettun 
home.  I  told  him  I  should  Inquire  the  cause.  I  should  inouire  if  they  had  been  drink- 
ing bad  water,  or  had  been  eating  any  vegetable  matter  tnat  exhaled  poison ;  and,  if 
80,  that  I  would  take  them  out  of  that  field  and  remove  them  to  anotner  part  of  the 
farm.  If  they  had  been  feeding  on  com,  I  would  change  their  feed  to  oats.  I  wonU 
change  both  the  feed  and  location  of  their  sleeping  apartmoits.  I  l^ave  been  led  to 
believe  that  the  disease  is  caused  by  swarms  of  parasites  in  the  system,  or,  if  not 
entirelv  so,  it  is  greatly  aggravated  by  them.  I  would,  therefore,  in  the  nrst  plaoe^ 
give  them  turpentine.  It  will  not  immediately  throw  them  in  a  stupor.  If  rt  does 
not  work  so  as  to  carry  off  the  excrement.  I  would  give  them  a  second  dose  with  chat- 
coat  This  will  absorb  the  mucus  and  slime  in  the  intestines.  The  worms  are  reallr 
knotted  up  in  hard  lumps  there,  and  the  turpentine  will  unknot  and  the  carbon  absorb 
them«  A  second  dose  of  veriniruge  or  turpentine  will  generally  carry  off  a  large  Dom- 
ber  of  worms  before  they  rally  frt>m  the  stupor  caused  by  the  first  dose.  I  would  giTS 
the  charcoal  to  absorb  the  mucus,  and  if  that  did  not  effect  a  cure,  I  would  gi?e  a 
.box  of  concentrated  lye  in  slops,  and  then  turpentine  to  allay  the  inflammation.  One 
box  of  concentrated  ly^  ^  sufficient  for  a  barrel  of  slop,  and  one  teaspoonful  of  tur- 
pentine is  sufficient  for  a  dose  for  a  pig.  I  give  the  turpentine  in  slop,  and  if  they 
won't  take  it,  I  shut  them  in  a  dry  lot  and  let  them  stay  tiiere  until  they  get  ready  to 
take  a  drink.  They  are  always  feverish  and  thirsty  when  sick,  and  turpentine  is  one 
of  the  best  remedies  known  for  fevers.  I  have  a  diy  lot  for  my  hogs  to  run  in.  If  my 
pen  is  not  clean,  I  whitewash  it  and  sprinkle  it  with  carbolio  acid.  This  is  one  of 
the  best  disinfectants  in  the  world,  and  I  sprinkle  the  hogs  and  pen  wit^  it  once  a 
week. 

Dr.  Stetson,  of  Illinois,  was  at  my  house  in  February.  He  is  the  most  succeesfbl  in 
his  treatment  of  this  disease  of  any  man  I  know.  He  says  a  man  can  carry  Uie  disease 
on  his  feet  from  one  pen  to  another.  It  breaks  out  in  large  bodies  of  hogs  and  soon 
becomes  contagious.  The  longer  it  nms  the  more  contagious  it  becomes,  Just  as  fevers 
rage  and  spread  among  the  lower  classes.  It  is  a  rare  thing  to  hear  of  typhus  fever  in 
the  houses  of  the  upper  circles  until  after  it  has  become  contagious. 

I  always  go  out  iu  the  mornings  and  look  after  my  own  hogs.  If  one  is  missing  I 
look  him  up,  and  if  he  has  the  least  symptom  of  sickness,  I  do  not  wait  until  be  ^ots 
down:  1  take  it  in  time,  aud  give  the  animal  simple  remedies,  such  as  you  would  {[ive 
a  child.  If  it  is  constipated,  1  give  medicine  to  open  its  bowels.  When  a  hog  first  rises 
in  the  morning  it  always,  if  well,  evacuates  its  bowels.  If  there  is  any  inward  fever 
the  animal  is  couHtipate^l,  and  the  excrement  consists  of  round  black  balls  stock 
together.  If  it  is  well,  the  evacuation  is  mealy  and  mushy ;  on  the  other  hand,  it  oon- 
sists  of  round,  hard,  drv  balls.  Then  a  change  of  diet  is  neoaasary,  as  ia  also  iwifiM^"^ 
to  loosen  the  animal's  bowels. 

Mr.  L.  M.  BoNHAM  said: 

My  experience  has  been  similar,  though  we  have  not  been  troubled  with  cholera  in 
our  neighborhood.  Our  hogs  seem  to  suffer  more  from  colds  than  any  other  class  of 
animals.  This  is,  perhaps,  because  they  are  thLn-haired.  I  was  fattening  fifty-five 
head  lost  year,  and  on  my  return  from  the  Centennial  a  cold  sleet-storm  came  on. 
While  on  my  way  home  I  said  to  my  son,  "  I  will  find  half  the  hogs  out  of  ilx  whan  I 
get  home/'  I  haid  loft  them  in  a  clover-field,  not  expecting  a  storm  so  early  as  October. 
We  had  a  freezing,  sleety  storm,  and  I  found  every  pic  ailing  like  people  with  oolda 
I  asked  the  man  what  was  the  matter  with  the  pigs,  l>ut  he  said  he  bad  not  noticed 
anything  unusuaL    They  seemed  to  eat  all  right,  but  I  could  diaaover  thftt  ti^  w«9 
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ailiii^— fihowing  Bymptoms  of  cold ;  and  I  went  to  work  that  evening  and  gave  them 
laxative  bran  mash,  and  the  next  evening  I  repeated  it.  I  then  gave  them  some  cop- 
peraSy  salt,  and  aBnes ;  all  worm-deBtroyers.  I  mixed  a  bucketml  of  Bait  to  a  pound 
of  Copperas.  When  I  can  get  charcoal  I  place  it  where  my  hogs  will  have  free  access 
to  it. 

Another  breeder  said: 

I  have  used  as  a  remedy  for  this  disease  three  bushels  of  ashes,  one-half  bushel  of 
slaked  lime,  one-half  bushel  •f  salt,  ten  pounds  of  copperas,  and  two  or  throe  pounds 
of  bran.  I  mix  this  dry  and  put  it  in  a  trough.  You  would  be  astoulBhed  to  see  how 
much  they  will  eat  of  it.  If  a  hog  Is  sick  he  will  quit  his  ordinary  feed  and  go  straight 
to  it,  showing  that  he  seems  to  crave  some  kind  of  mineraL  It  is  good  for  fatt^img 
hogs  and  makes  the  skin  glossy. 

Mr.  BoNHAHsaid: 

If  anything  is  the  matter  with  any  one  of  my  hogs,  I  take  him  out  of  the  herd,  where 
I  can  note  the  symptoms  and  the  frequency  of  them ;  and  as  long  as  he  is  feverish  I 
keep  him  away  from  the  rest.  A  neighbor  of  mine  had  the  intestines  of  some  of  his 
diseased  hogs  examined,  and  found  them  infested  with  parasites.  The  disease,  I  think, 
,  is  the  result  of  a  cold,  which  is  soon  followed  by  a  cough,  thumps,  and  indioations  of 
fever.  That  has  been  my  experience.  The  lungs,  when  the  disease  is  far  advanced, 
are  filled  with  a  mucus  matter.  During  the  early  stages  there  is  an  irritated  condi- 
tion of  the  lungs.  When  a  hog  has  the  Uiumps  he  will  lie  quietly  in  the  stye,  but  I  do 
XM)t  think  this  Xb  caused  by  a  mstention  of  the  stomach. 

Mr.  CitAAK  said: 

Professor  Rnapp  ffives  it  as  his  opinion  that  this  inactive  condition  of  the  animal  is 
a  prime  cause  of  mmgestion.  My  own  experience  is  that  my  best  pig  which  lies  in  thd 
pen  is  the  first  to  have  the  thumps. 

Mr.  BONHAM  said : 

I  think  his  lying  in  the  pen  is  an  indication  that  he  is  out  of  fix.  If  we  will  watch 
his  condition  caremlly  we  wiU  notice,  two  or  three  weeks  before  the  thumps  come  on. 
that  he  has  had  a  cold.  If  the  animal  eats  heartily  every  day  and  takes  cold,  he  will 
lose  his  appetite.  On  the  first  symptoms  of  a  cold,  therefore,  he  should  have  a  change 
of  feed.  I  have  never  had  any  trouble  with  the  thumps  when  I  have  followed  tms 
treatment.  A  ho^  afilicted  with  the  thumx)e  is  generally  constipated,  and  the  first 
thing  I  try  to  do  is  to  bring  about  an  action  of  the  bowels.  I  have  tried  injections, 
but  with  not  very  satisfactory  results.  The  animal  may  recover  from  an  attack  of  this 
disease,  but  it  will  not  have  good  ^owth  for  from  four  to  six  weeks,  and  will  have  to 
be  fed  carefuUv  in  order  to  bring  it  up  to  the  standard.  The  well  ones  will  get  the 
lion's  share,  while  the  weaker  ones  will  be  crowded  back. 

I  do  not  think  that  thumps  is  transferable  or  contagious,  but  I  am  of  the  opinion  that 
cholera  is.  As  an  example,  I  will  state  what'Occurred  to  a  gentleman  living  seven  miles 
east  of  me,  who  lost  eighty  hom  with  this  disease.  His  next  neighbor's  herd  was 
afilioted  with  the  disease.  Dr.  Homer,  of  Ohio,  told  me  that  he  went  to  examine  this 
herd  and  asked  aU  the  questions  he  could  think  of  in  order  to  ascertain  the  origin  of 
thediseiuie.  Amon^  other  things  he  wanted  to  know  was  whether  these  hoffs  had  ever 
come  in  contact  with  other  hogs.  He  was  told  that  they  had  not,  but  his  little  son 
said:  *' Father,  don't  you  remember  there  was  a  shoat  from  so-and-so's  farm  that  got 
into  our  herd  eight  or  ten  days  ago?"  The  man  denied  anything  of  the  kind,  but  the 
doctor  traced  the  matter  up,  and  found  that  the  shoat  came  from  the  farm  where 
eighty  hogs  had  been  lost. 

Mr.  EiDDEB  said : 

It  often  happens  that  hogs  that  die  of  disease  are  buried  so  lightly  that  the  dogs  have 
no  ditiiculty  in  digging  them  up.  They  will  take  a  piece  of  the  carcass  and  carry  it 
into  a  tieM  where  a  herd  of  hogs  are  confined,  and  thus  commimicate  the  disease  to 
them. 

Mr.  Bonham  said  that  tor  that  reason^  whenever  a  hog  dies  on  his  farm,  he  bums  the 
Ottrcass. 
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OOEBESPONDEFCE  SHOWING  THE  GENERAL  PEEVALENCB 
OE  DISEASES  AMONG  SWINE. 

AT.AHAMA. 

Jtfr.  George  C.  McWhorter,  Chickasaw,  Colbert  county,  says : 

• 

I  send  you  in  alcohol,  by  to-day's  mail,annmbeTof  worms  taken  from  the  lungs  and 
intestines  of  hogs  that  died  during  the  epidemic  last  summer.  This  disease  was  called 
cholera  by  farmers  in  this  vicinity ;  a  term,  by  the  wfnr,  which  is  here  used  to  cover 
"  all  the  ills  that  hogs  are  heir  to."  These  worms  are  from  two  different  hogs,  several 
miles  apart,  and  show  the  identity  of  the  trouble.  The  small  wonns  are  from  the  ali> 
mentary  canal ;  the  larger  ones  mostly  from  the  lungs,  although  nearly  all  the  tiisiiea 
were  to  some  extent  infested  with  them.  I  found  the  bowels  eonstipated,  notwithstand- 
ing the  name  applied  to  the  disease,  and  filled  with  impacted  feces.  Mixed  witb  the 
fecal  matter  and  adhering  to  the  walls  of  the  canal  were  myriads  of  the  small  womia. 
I  saw  no  large  worms  in  the  bowels.  There  were  numbers  of  small  inflamed  points 
along  the  inner  surface  of  the  bowels,  but  no  large  patches  of  inflammation.  Perfora- 
tions were  perhaps  made  at  these  points. 

The  hogs  had  been  troubled  with  persistent  cough,  whiQh  led  me  to  examine  the 
lungs  carefrilly.  Here  were  found  great  patches  of  inflammation,  and  the  larger  worms 
were  very  numerous.  The  lung  tissue  m  places  was  entirely  broken  down  and  the 
Bounderportions  riddled  with  worms.  Next  to  the  lunes  and  bowels  the  liver  sufiered 
most.  Tne  worms  here  were  also  larger  than  those  in  uie  bowels,  from^hich  I  infer 
that  the  worm,  after  being  hatched  in  the  bowel,  perforates  it  and  penetrates  the  other 
tissues.  Some  fattening  hogs  recently  killed  show  worms  in  the  liver  {  but  as  the  hogs 
seemed  tolerably  healthy,  with  sound  lungs,  I  doubt  their  identity  with  the  ones  sent 
you. 

From  what  I  have  seen  of  the  disease  I  make  the  following  deductions : 

1.  The  worms  are  hatehed  in  the  bowels. 

2.  They  must  be  destroyed  before  they  leave  the  bowels, 

3.  When  the  lung  is  perforated  treatment  is  unavailiug. 

4.  Almost  all  cases  lot  alone  prove  fataL 

Treatment  should  be  founded  on  these  principles.  I  recommended  calomel  and 
arsenic  to  a  number  of  farmers.  Many  hogs  Just  taken  recovered  under  this  treatment, 
but  nearly  all  the  old  cases  died. 

Mr.  John  Powers,  Butledge,  Crenshaw  county,  says : 

Hog-cholera,  as  it  is  generally  known  in  this  vicinity,  prevails  more  or  less  everr 
year.  When  attacked,  the  patient  begins  to  droop,  holds  down  its  head,  and  is  indif- 
ferent to  eating  or  drinking.  They  seem  to  be  afiected  with  a  kind  of  dysentery,  with 
freouent  small  evacuations.  The  surface  is  warm,  and  there  are  occasional  quiverings 
of  tne  flesh.  Occasionally  they  die  almost  instantly.  FosUmortem  examinations  dearly 
show  that  indigestion  prevails. 

The  fatality  is  about  50  per  cent,  of  those  attacked.  Generally  three-fourths  of  a 
herd  will  be  taken,  while  the  remainder  will  continue  perfectly  healthy.  Of  those 
that  overcome  the  disease,  about  50  per  cent,  regain  their  original  health ;  the  remain- 
der are  hard  to  fatten.  I  have  never  known  a  hog  to  die  from  the  second  attack.  The 
disease  prevaOs  at  any  season  of  the  year.  Its  fatality  is  greater  among  fat  hogs, 
especially  among  those  fed  on  com. 

The  treatment  is  varied,  but  it  is  generally  conceded  that  a  small  amount  of  alkali 
is  the  most  efficacious,  both  as  a  remedy  and  as  a  preventive.  A  small  amount  of  pot- 
ash or  concentrated  lye  is  used  by  those  who  profess  to  treat  it  with  any  degree  of 
success.  We  sometimes  use  asafetida  as  a  preventive  with  success,  but  it  is  perfectly 
useless  as  a  remedy.  Corn-feeding  will  not  do ;  it  will  kill  in  nine  cases  out  of  ten. 
The  hogs  should  be  penned  with  shelter,  free  from  dust,  and  spariugly  fed  on  any  easily- 
digestible  food.  Whenever  it  is  discovered  that  the  animal  has  a  desire  to  eat,  be 
certain  not  to  give  it  enough  to  satisfy  it.  Let  it  be  kept  hungry,  not  starved,  but 
allowed  about  one-fourth  the  usual  feed. 

Fresh  pine  tar  is  good,  both  as  a  preventive  and  as  a  remedy,  but  it  should  be  given . 
in  small  quantities.  Sulphur  does  harm,  and  copperas  will  ruin  the  teeth  in  a  few 
days.  Soda  acts  well.  They  require  no  external  applications  unless  lousy.  A  lousy 
hog  with  the  cholera  would  die  if  not  cleansed.  With  the  first  treatment  use  alkalies 
perse veringly  but  sparingly,  and  the  result  will  bo  25  per  cent,  saved.  Do  not  give 
com  unless  it  is  ground. 

Mr.  P.  D,  Bowles,  Evergreen,  Conecuh  county,  says : 

The  disease  known  as  hog-cholera  is  characterized  first  by  the  animal  refusing  to 
sat,  accompanied  with  slight  dullness  and  sleepiness,  which  continues  to  increase  from 
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day  to  day,  the  hog  all  the  time  rofosing  to  eat  and  hiding  under  the  straw  in  his  hed, 
where  he  remains  for  hours  unless  driven  out.  The  feet  refuse  to  perform  their  ordi- 
nary function  of  locomotion,  and  the  animal  limps  or  hobbles  about  as  if  there  was  a 
nail  in  each  foot,  back  bowed,  skin  red,  and  after  three  or  four  days  looks  as  if  blistered ; 
in  fact  the  hair  and  skin  finall:^  all  peel  eff  of  those  that  reoover,  leaving  the  animal 
almost  nude.  They  eat  very  little  for  some  days,  but  drink  water  in  great  quantities, 
and  have  copious  discharges  of  urine,  sometimes  as  much  as  a  half  gallon  at  a  time; 
bowels  costive.  I  do  not  recollect  of  seeing  or  hearing  of  a  case  of  diarrhea  or  laxity 
of  the  bowels.  The  hog  continues  to  decline,  and  either  dies  within  from  five  to  seven 
d<ws  or  begins  to  eat  and  gets  better. 

The  disease  has  prevailed  in  every  township  in  this  county  to  a  greater  or  less  ex- 
tent during  the  past  twelve  months.  It  commences  in  the  early  spnng  and  continues 
until  late  in  the  falL  It  is  generally  more  fatal  among  small  pigs  than  among  older 
hogs.  I  know  one  farmer  wlio  has  prevented  the  malady  from  getting  into  bis  herd 
by  giving  "stock  powders"  two  or  three  times  a  week  in  slops  or  meal.  Although 
living  in  sight  of  his  neighbor  whose  hogs  died  of  the  disease,  his  escaped.  I  was 
talking  with  another  (No.  2)  a  few  days  ago,  who  said  he  had  several  pigs  which  he 
had  kept  jpenned  up  and  fed  on  com  and  slop,  and  that  every  one  had  died.  Some 
man  near  oy  had  a  large  number  running  in  the  woods,  which  were  frequently  turned 
in  with  those  confined,  but  not  one  of  them  took  the  cholera.  No.  3  had  several  pigs, 
all  of  which  showed  symptoms  of  cholera.  He  gave  them  a  teaspoonful  of  spirits  of 
turpentine  in  bran  slop,  and  every  one  recovered.  No.  4  has  allowed  aU  his  hogs  to 
run  at  large  in  the  swamps,  feeding  a  little  com  at  times  to  keep  them  gentle.  Not 
one  has  b^n  diseased.  Upon  general  inquiry  over  the  country  I  am  prepared  to  say 
that  (dl  hogs  that  are  allowed  to  bed  in  the  woods  and  have  free  and  large  walks  wiU 
escape  the  disease.    Let  him  " root  or  die"  and  you  will  have  no  more  hog-choldra. 

Mr.  W.  P.  Jagic,  Eussellville,  Franklin  county,  says : 

Candor  compels  me  to  state  that  as  yet  I  think  there  is  very  little  real  information 
possessed  in  this  county  on  the  subject  of  hog-cholen^  which  appears  to  be  the  main 
disease  affecting  farm  animals.  So  far  as  taiy  information  goes,  there  has  been  no  cure 
discovered  for  tne  disease.  It  is  certain,  however,  that  hogs  can  be  kept  healthy  by 
using  preventives.  In  my  own  experience  I  find  that  when  I  use  them  I  lose  no  hogs, 
but  if  neglected  they  are  apt  to  si^en  and  die.  The  preventives  which  I  have  found 
most  effective  are  such  as  will  keep  the  lice  off  them  and  e:]mel  the  worms  from  the 
intestines.  According  to  my  theory  thfey  are  the  main  cause  of  what  is  known  as  hog- 
cholera.  I  have  used  tar  in  early  spring^  both  internally  and  externally,  as  a  prevent- 
ive with  unfailing  success.  Pine  seems  to  be  a  natuml  medicine  for  hogs.  In  the 
mountains  they  hunt  for  pine  roots  and  eat  them  freely.  Many  men  who  reside  in  the 
mountains  have  told  me  that  they  never  had  a  case  of  hog-cholera,  and  they  attribute 
the  escape  of  their  hogs  to  the  fact  of  their  eating  pine  roots.  Poke-root  is  another 
natural  medicine  for  hogs ;  they  root  for  and  eat  it  freely.  It  should  be  boiled  with 
their  slop.  Sour  slop  is  also  a  preventive.  This  should  be  mixed  with  charcoaL  Fre- 
cjuent  salting  is  indispensable.  Copperas  is  also  good  as  a  vermifuge,  and  bluestone 
is  likewise  a  fine  remedy  as  a  preventive. 

An  experienced  farmer  told  me  that  last  autumn,  after  he  had  lost  sixty  head  of 
hogs  by  cholera,  he  had  a  very  sick  one  which  refused  food  of  any  kind.    He  finally 

gave  it  peach-tiee  leaves,  which  it  ate ;  he  then  gave  them  to  the  rest  of  his  flock,  and 
id  not  nave  another  sick  hog. 

Dr.  Fbank  Pbinge,  Jonesborough,  Jefferson  county^  says : 

There  is  a  disease  prevalent  here  among  hogs  which  for  years  has  been  known  as 
cholera,  but  which  should  more  properly  m  teoued  measles.  The  first  ssrmptom  that 
manifests  itself,  on  close  scrutiny,  is  seen  in  the  hog  walking  on  its  toes,  and  not  upon 
the  entire  foot.  But  for  some  time  previous  to  this  the  hog  has  been  affected,  and  this 
is  the  result  of  contraction  of  the  intercostal  and  abdominal  muscles.  There  exists  a 
latent  inflammation  of  the  parenchyma  of  the  lungs,  and  cutaneous  or  superficial 
fascia,  which  causes  the  hog  to  contract  the  muscles  lor  relief;  hence  he  pitches  on  his 
toes.  He  has  been  having  levers  several  days,  as  is  manifest  by  dullness  and  stupid- 
ity, indisposition  to  play,  the  head  bowed  with  the  nose  close  to  the  ground,  and  a  thin, 
viscid  mucus  droppmg  from  the  mouth.  Now  examined,  the  mouth  will  be  found 
inflamed,  an  eruption  is  visible  in  and  around  the  throat,  and  the  appetite  is  fast  fail- 
ing. A  slight  cough  has  set  in,  accompanied  with  occasional  vomiting.  The  emptieu 
soon  fastens  itself  upon  the  entire  alimentary  tract,  so  that  the  stools  soon  become 
thin,  purulent,  and  bloody.  Great  emaciation  supervenes,  and  the  hog  staggers  in 
walking.  Pui-ulent  matter  and  blood  are  sometimes  passed  off  by  the  animal.  The  hair 
begins  to  faU  off  as  the  hog  becomes  more  and  more  emaciated,  and  a  small  miliary 
eruption  is  to  be  seen  all  over  the  skin.  Without  relief  he  will  soon  die.  Sometimes 
lie  dies  much  earlier  in  the  attack,  which  is  caused  by  this  purulent  matter  entering 
the  blood,  by  which  means  it  is  conveyed  to  the  heart  and  brain,  and  causes  the  animal 

Digitized  by  VjUUV  IC 


414  REPORT   or   THE   COMMISSIONER   OF  AGRICULTURE. 

to  turn  round  in  a  oirole  until  it  dnm  deud.  Could  tbifl  eruption  be  thrown  out  mt 
the  oommenoement  of  the  attack,  ana  the  hog  kept  for  one  week  in  a  dry  boiue  where 
there  is  no  duBt,  he  would  soou  recuperate.  But  where  measlee  is  complicated  with  ao 
Inflammation  of  the  bowels  or  lungs,  with  the  usual  exposure  to  which  all  bogs  are 
aubject,  death  is  almost  ubevitablo.  Hogs  that  are  token  up  and  put  early  on  treat- 
ment are  apt  to  recover,  or  at  least  the  mortality  is  not  so  great. 

There  are  almost  as  many  ways  tor  the  treatment  of  this  disease  as  there  are  sections 
of  country  in  which  it  occurs.  One  old  and  successful  farmer  told  mo  that  ho  always 
kept  slops  for  his  hogs  made  of  com  or  meal  boiled  with  ashes  or  poke-root,  and  that 
ho  rarely  if  erer  lost  a  hog.  Another  stated  that  he  used  ashes,  salt,  oopperas.  and  sul- 
phur with  great  success.  The  great  secret  in  all  this  treatment  is  the  alkali  that  is 
used.  When  this  is  administered  in  time  it  acts  as  an  alterative,  controls  the  aecre- 
tions  of  the  mucus  coat  of  the  intestines,  stimulates  the  absorbents,  sets  up  a  healthy 
action  in  the  lymphatics^  causes  the  skin  to  assume  a  healthy  function  or  action,  and 
the  disease  soou  disappears.  So  you  see  every  one  has  his  remedy  so  convenient  that 
there  is  no  necessity  of  going  from  home  to  obtain  it.  It  conslBtB  in  the  proper  use  of 
good  wood-ashes  and  salt. 

Mr.  P.  T,  Graves,  BurkviUe,  Lowndes  ooonty,  says: 

All  kinds  of  farm  animals,  with  the  exception  of  hogik  have  been  healthy  during  the 
past  few  years.  Hogs  have  been  affected  more  or  lest  fatally  each  year  for  some  yean 
past  with  a  disease  known  as  cholera.  The  disease  manifests  vanons  symptoDoa,  the 
most  fatal  of  which  is  purging.  The  excrement  of  the  hogs  affected  in  this  way  ia  of 
a  greenish  color  and  starchy  consistency.  No  settled  conolnsion  has  been  reaoned  as 
to  the  cause  of  this  malady,  nor  has  a  remedy  been  found.  Two  points,  howerer,  aeem 
to  have  been  conclusively  determined,  viz :  First,  that  the  disease  commenoea  in  damp, 
warm  weather,  dm*in^  a  favorable  season  for  vegetable  growth  and  fungoid  formations. 
The  bogs  feed  greedily  on  growing  vegetation,  with  us  mostly  on  cotton,  and  if  allowed 
all  they  will  eat  the  result  is  invariably  disease.  It  is  thought  that  atmo^herio  eon- 
ditious  have  considerable  influence  in  producing  disease.  Second,  we  find  that  hogs 
taken  from  a  range  where  the  disease  has*  been  developed,  but  showing  no  signs  of 
infection  tliam-selves,  if  confined  on  dry  ground  and  fed  drv  food  thev  mil  escape  the 
disease.  But  a  clearly  marked  case  of  hog-cholera  is  contagious,  and  the  disease  ahonld 
be  so  treated.  Those  that  have  been  so  affected  should  never  be  used  at  breedeiBL  as 
the  taint  will  be  imparted  to  the  offspring.  There  are  many  remedies,  so  called,  bat 
caution  and  preventive  measures  will  oe  fon^d  the  most  profitable. 

Mr.  John  Herzler,  Huntsvilto, .Madison  oounty^  says: 

In  August  last  a  disease  made  its  appearance  here  among  hoes,  and  by  December 
about  aU  that  were  affected  had  died,  up  to  that  time  mine  hi^  remained  compara- 
tively healthy,  and  none  of  them  had  diea.  I  had  about  oiie  hundred  and  fortv  nead. 
and  they  were  running  in  a  plowed  field  containing  about  one  acre  to  each  hog.  i 
noticed  that  they  kept  themselves  well  rooted  into  the  ground  and  laid  a  good  dral  of 
the  time  On  their  bellies.  Before  sowing  the  field  to  wheat  I  removed  iJiem,  and  in 
about  a  mouth  'thereafter  they  began  to  die.  I  lost  about  all  those  that  had  access  to 
the  barn-yard  and  slept  in  hot  places.  I  penned  seventy-five  head  in  a  plowed  lot 
containing  about  one  acre  of  ground,  and  in  March  and  April,  after  the  lot  had  become 
hard  and  dry,  they  all  died  but  ten.  I  think  they  were  affected  with  typhoid  fever 
and  Luliammatiou  of  the  bowels.  Some  few  would  become  lean  and  would  linger  for 
a  long  time ;  but  08  a  general  thinff  they  died  during  the  night,^  although  thev  were 
apparently  in  a  healthy  condition  tne  evening  previous.  Some  few  got  well.  Among 
those  that  recovered  were  some  that  I  fod  on  warm  blood  from  the  slaughter-house. 
After  I  turned  thorn  out  into  the  woods  and  swamps  they  entirely  recovered. 

ARKANSAS. 

Dr.  C.  M.  Norwood,  Bluff  City,  Nevada  county,  says : 
AH  animals,  except  hoc:s,  have  been  remarkably  healthy  for  several  years  post  in 
this  section  ol^  country.  We  have  had  a  disease  prevailing  among  swine  which  has 
proved  very  fatal  to  nineteen- twentieths  of  those  that  have  been  affected.  The  dia- 
easo  has  been  called  "hog-cholera"  among  farmers ;  but  from  observation  and  some 
investigation  I  am  led  to  conclude  thatx^holera  is  a  misnomer.  From  the  most  promi- 
nent symptoms,  I  consider  it  to  be  a  lung  disease  altogether.  The  symptoms  are,  first, 
great  depression,  followed  by  languor  and  indisposition  to  move  about  for  the  first  four 
or  five  days.  Second,  a  slight,  dry  cough,  attended  with  intense  febrile  excitement 
and  dryness  of  skin.  At  th£»  stage  there  is  complete  loss  of  appetite,  and  crepitus  is 
audible  in  the  thoracic  region.*  In  this  form  of  the  disease  death  ensues  about  the 
ninth  day.  Post-mortem  investigation  reveals  the  stomach,  bowels,  liver,  spleen,  and 
p«noreas  healthy,  but  the  lung  hepatized,  the  aix^Teeiolee  filled  withsongxuno-puralent 
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uiilltriiti<m  from  the  oellalar  tiasae  of  the  lungs.  reTeAling  the  &ct  dearly  that  there 
has  been  great  and  deetmotiTe  inflammation  of  the  Inngs.  We  mnst,  therefore,  oon- 
elude  from  the  vymptome  and  patiioloflicol  anatomy  revealed  by  this  examination  that 
it  \b  pnewmonitU  of  an  acnte  form.  We  have  noticed  some  hogs  that  ate  heartily  and 
app'^iared  perfectly  healthy  in  the  evening,  and  the  next  morning  were  found  dead.  On 
poBt^mortem  examination  this  claM  of  animals  revealed  congestion  of  the  longs,  extrav- 
asation of  blood  into  the  air-vesioles  to  so  great  an  extent  as  to  lessen  the  caliber  by 
infiltration,  producing  death  by  asphyxia  or  strangulation*  I  consider  this  the  mont 
violent  and  pemioious  form  of  this  lung  disease. 

Another  class  of  subjects  are  those  that  recover  finally.  1  consider  this  to  be  the 
acute  form,  terminating  in  a  typhoid  form.  The  duration  of  this  type  of  the  disease 
is  from  about  ninety  to  one  hundred  and  fifty  days.  Generally,  when  the  disease 
asBomes  the  typhoid  form,  there  is  some  purging  from  the  bowel^  and  this  symptom, 
I  presume,  has  led  many  to  give  it  the  name  of  *' cholera.''  I  consider  it  altogether  a 
lung  disorder,  as  it  presents  iteelf  in  this  locality,  and  a  proper  study  of  the  disease 
would  no  doubt  convince  many  that  they  are  laboring  in  error  in  their  diagnosis  of 
this  fatal  and  malignant  malady. 

As  to  treatment,  none  has  ever  been  adopted  that  has  proven  satisfaotory.  A  multi- 
plicity of  Femedies  have  been  used  by  the  fanners,  but  all  have  sigpally  failed.  The 
only  remedy  I  can  give  tliat  I  consider  at  all  reliable  is  twenty  grams  of  calomel  and 
one  and  one-half  grains  of  tartar-emetic  mixed  and  given  every  other  day  during  the 
febrile  excitement.  After  the  fever  has  subsided  give  nourishment  freely,  such  as  slop 
from  the  kitchen,  cooked  vegetables  from  the  garden,  mush  (com),  Ac. 

As  to  tho  prophylactic  treatment,  I  know  of  none.  I  think  the  poison  producing  the 
disease  floats  hi  the  atmosphere,  and  that  it  Ib  not  produced  from  any  local  cause.  The 
best  preventive  that  presents  itself  to  my  mind  is  to  move  the  herd  to  some  thick  forest 
as  soon  as  the  first  symptoms  of  the  disease  are  observed,  ind  not  allow  them  to  ran  in 
fields  or  around  the  farm. 

Dr.  J.  M.  Johnson,  Locksburg,  Sevier  county,  says : 

As  a  physician  I  have  been  engaged  in  tho  practice  of  medicine  in  all  its  branches 
for  the  last  twenty  years.  I  have  al«o  had  a  farm,  and  have  given  a  good  deal  of  atten- 
tion to  stook-ratsing  upon  a  small  scale.  As  to  the  names  given  to  the  diseases  afiect- 
ing  our  farm  animals,  they  are  generally  so  far  estabUshed  that,  whether  suitable  or 
not,  it  would  be  hard  to  change  and  eradicate  them  frt>m  the  minds  of  the  people. 
Horses,  cattle,  and  sheep  here,  jwicordingto  my  observation,  are  comparatively  healthy, 
although,  like  all  mortal  creatui-es,  thoy  are  subject  to  disease  and  premature  death. 
For  an  animal  occasionally  to  become  diseased,  sicken,  and  die  is  something  we  naturally 
expect;  but  wbat  alarms  us  most  are  the  destructive  epidemics  which^  for* the  past 
twenty  years,  are  existing  somewhere  at  all  times,  killing  our  useful  and  indispensable 
animals,  as  well  as  our  much-relished  and  profitable  fowls.  Hogs  and  poultry  here 
seem  to  suffer  most  from  the  ravages  of  dieeose. 

Hog-cholera,  meningitis  or  staggers,  quinsy,  and  mange  are  by  far  the  most  common 
diseases  among  swine.  The  symptoms  of  cholera  are :  The  hog  is  obviously  sick,  mopes 
about  and  lies  down  most  of  the  time,  occasionally  vomits  or  tries  to  do  so,  eats  but 
little  or  none  at  alL  .  In  a  day  or  two  it  will  perhaps  have  superadded  a  ijrofuse  diar- 
rhea. If  the  disease  runs  a  regular  course,  tho  animal  will  continue  to  vomit  and  purge 
until  the  alimentary  canal  is  emptied  of  all  its  feculent  or  substantial  conten^.  fol- 
lowed by  watery  or  serous  and  sometimes  bloody  operations,  with  cramping  of  the 
muscles  and  particularly  of  the  bowels.  When  all  the  above-described  symptoms  are 
seen,  the  complaint  has  reached  its  second  stage,  and  is  in  its  height  or  at  its  acme  of 
apparent  force.  Here,  if  it  does  not  yield  to  the  eflbrts  of  nature  with  the  aid  of  reme- 
dies, the  hog  will  pass  into  the  last  or  declining  stage.  If  the  disease  yields,  the 
animal  will  continue  warm,  and  all  the  symptoms  will  begin  to  moderate.  If  not,  it 
will  CO  into  collapse,  become  cold,  or  nearly  so,  continue  to  strain  and  cramp  and 
atter  low  grunts,  and  sometimes  will  even  shriek  with  pain.  The  duration  of  the  dis- 
ease is  a  good  deal  owing  to  its  severity.  Generally,  it  lasts  from  one  to  four  days. 
All  cases  that  result  in  death  do  not  run  the  same  course.  Sometimes  all  of  the  above 
symptons  are  not  present.  Some  epidemic  symptoms  are  milder  than  others,  but  all 
seem  to  be  malignant,  for  nearly  all  the  hogs  die  that  take  it  if  left  alone.  The  same 
epidemic  is  not  equally  severe  m  different  cases.  Sometimes  the  attack  is  so  violent 
that  the  animal  is  in  the  last  stage  from  the  outset,  or  it  may  die  from  nervous  pros- 
tration with  no  reaction^  vomiting,  or  purging. 

The  dia^osis  can  easily  be  determined  by  the  symptoms  when  they  are  aU  present, 
especially  if  the  hogs  are  In  living  order,  and  the  weather  ie  warm ;  for,  according  i» 
my  observation,  the  disease  prevails  almost  entirely  during  the  summer  months.  Of 
the  causes  of  the  disease  I  can  say  but  little,  because  they  are  not  perfectly  known ; 
but  we  know  that  hog  cholera  is  epidemic,  and  that  it  is  a  noison,  very  imtating  in 
Its  action  upon  the  stomach  and  bowels ;  that  it  has  a  preference  for  localities,  and 
pcevalls  more  generally  upon  the  borders  and  in  low  bottoms  than  upon  lAnds  tiukt 
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have  been  preyionsly  overflowed.  That  it  is  also  contagions  we  have  some  eood  l  _ 
sons  to  believe.  One  thing  I  do  positively  know — that  tnere  are  some  powerral  predis- 
posing causes  that  can,  I  believe,  be  almost  or  entirely  prevented.  I  will  leave  this 
point  for  more  time  and  evidence,  as  I  can  only  hint  at  the  subject  generally  at 
present. 

Fortunately  this  disease,  though  very  fatal  and  destructive,  often  readily  yields  to 
proper  treatment  when  administered  in  time.  (By  far  the  best  plan  is  the  preventive 
treatment,  which  is  comparatively  cheap.)  The  following  prescription  will  be  found 
valuable :  One  quart  pure  alcohobo  tincture  of  camphor,  one-fourth  pound  each  of  pre- 
pared chalk  and  Hydrastis  canadensiSy  one  pint  of  tincture  of  catechu,  and  one-half  |nnt 
of  laudanum.  To  administer  this  prescription,  lay  the  hog  on  its  back,  place  a  stick 
transversely  between  the  jaw-teeth,  and  pour  down  one  ounce  of  the  mixture  onoe 
every  two  or  three  hours.  If  the  lirst  and  second  doses  do  no  good,  it  is  almost  need- 
less to  persevere.  The  mixture  should  bo  well  shaken  before  using.  There  may  be 
other  indications  that  could  be  met  by  proper  medicines,  but  generally  if  the  above 
fails  we  may  as  well  let  the  hogs  go. 

If  we  carefully  examine  a  hog  that  has  died  of  cholera  we  will  &id  the  liver  and 
kidneys  diseased.  The  coating  of  the  stomach  and  bowels  will  also  be  found  more 
or  less  inflamed  firom  great  imtation.  We  may  also  And  patches  of  ulceration,  with 
worms  imbedded  about  the  kidneys  and  mesenteric  glands.  During  the  prevalence  of 
epidemics  some  boss  may  escape  the  disease,  while  others  may  have  it  in  a  mild  form. 

Some  years  ago  I  saw  a  preventive  advertised  in  a  Tennessee  paper,  which  I  adopted 
in  part,  as  there  were  some  incompatibles  in  it,  and  I  have  found  it  a  complete  pre- 
ventive not  only  of  cholera,  but  ot  all  other  diseases  afi'ectin^  swine.  It  acts  gently 
and  mildly  on  the  liver  and  keeps  it  healthy;  in  a  word,  it  is  tonic,  diuretic,  altera- 
tive, and  anthelmintic  in  its  action.  It  is  composed  of  the  following  ingredients :  To 
one  gallon  of  tar  add  four  ounces  of  calomel,  one-half  pound  of  copperas,  and  one-half 
pound  of  golden  seal.  Stir  the  ingredients.  weU,  and  with  a  wooden  paddle  spread  it 
lightly  upon  an  ear  of  com,  and  give  one  ear  to  each  hog  or  shoat  once  eveiy  three 
weeks.  When  diseases  are  prevailing  extensively  eive  one  prepared  ear  every  week. 
When  hogs  are  hungry  they  will  eat  every  grain  of  the  com  and  will  finally  seem  to 
relish  it. 

In  answer  to  the  question  as  to  the  average  fatality  fh)m  diseases  among  swine  in 
Arkansas,  I  believe  over  half  of  the  number  die  before  they  are  ready  for  slaughter- 
ing. There  are  a  great  many  things  recommended  as  preventives  and  remedies  which 
I  nave  no  confldence  in  whatever. 

Mr.  L.  OrtO)  Bradford,  White  county,  says : 

•  Hog  cholera  has  been  very  destructive  in  some  localities,  yet  I  have  been  almost 
entirely  exempt  from  the  pest.  I  have  kept  from  100  to  800  nead  of  hogs  during  the 
last  ten  yearB.  and  have  had  cholera  among  them  but  once.  I  then  lost  80  per  cent, 
of  those  attacked.  When  a  hog  is  attackea  by  this  disease  the  best  remedy  is  to  kill 
it  and  bury  or  bum  the  carcass,  as  this  will  have  some  tendency  toward  checking  the 
spread  of  the  disease.  Moreover,  if  the  hog  should  recover  it  will  never  be  any 
account  afterward.  Hoes  should  never  be  allowed  to  sleep  too  long  in  the  same  beds. 
They  should  be  changed  about  everyten  days,  and  should  be  kept  from  dusty,  dry 

E laces  during  the  summer  season.  The  oftener  a  hog  shifts  his  range  and  bed  tiie 
ealthier  will  he  be.  They  should  have  plenty  of  soap,  lime,  ashes,  charcoal,  and  cop- 
peras. My  hogs,  which  live  entirely  in  the  woods,  are  seldom  affected  with  diseases 
of  any  kind.  There  are  many  wild  hogs  here,  and  I  do  not  believe  they  are  ever 
afiected  in  any  way.  This  is  proof  that  the  less  this  animal  is  hampered  bv  dose  con- 
finement the  less  is  he  liable  to  disease.  The  Poland-China  and  the  Berkshire  are  tiie 
best  breeds  here. 

ILLINOIS. 

Mr.  Geoege  L.  Owen,  Bambridge,  Williamson  county,  says : 

8wine  are  liable  to  a  number  of  diseases,  several  of  which  fluently  prove  fatal, 
but  as  a  general  rule  all  are  classed  under  the  general  term  of  **  hog  cholera.''  It 
would  be  impossible  for  any  one  not  acquainted  with  veterinary  pathologv  to  describe 
the  distinguishing  characteristics  of  the  several  diseases  to  which  this  class  of  fann- 
stock  are  subject.  It  would  necessarily  require  much  time,  dilieent  study,  and  careful 
research  Uy  ascertain  the  nature  and  causes  of  the  most  fatal  diseases.  Nor  can  we 
reasonably  expect  that  any  preventive  will  be  discovered,  or  any  successfril  treatment 
adopted,  so  long  as  the  causes  and  nature  of  the  diseases  are  unknown.  Your  corre- 
spondent remembers  the  time  when  no  such  diseases  as  now  prove  so  destructive  to 
swine  existed,  at  least  in  this  part  of  Illinois ;  a  time  when  farmers  could  keep  almost 
any  number  of  hogs  without  the  fear  of  their  being  attacked  by  any  disease.  But  at 
present  it  seems  almost  impossible  to  keep  even  a  veiy  limited  number  without  ens- 
Digitized  by  VjUU  V IC 


DI8SA8ES  OF  DOMESTIC  ANIMALS.  417 

tftlnini^  108860.  Farmera  frequently  lose  more  or  lees  while  feeding  for  the  bntoher, 
and  it  is  no  uncommon  occmrence  for  one  to  lose  most  of  the  hogs  he  has  been  keep- 
ing for  family  use,  maybe  only  a  few  days  before  he  expected  to  slaoghter  them.  In 
&ot  diseases  among  swine  are  a  ereat  drawback  to  the  snccess  of  farmers.  No  matter 
what  amount  of  attention  is  ^aia  to  them  there  appears  to  be  no  certainty  of  their 
living  till  ready  for  slanghteringi  and  as  a  general  role  farmers  haye  settled  down  in 
the  conyiction  that  there  is  no  cure  for  a  sick  hog.  A  great  many  remedies  have  been 
tried,  but  most  of  them  have  been  abandoned  as  oeing  useless,  and  in  some  cases  pos- 
itiyely  iigurious.  We  hope  your  department  will  be  succesisfnl  in  obtaining  m>m 
Congress  an  appropriation  sufficient  to  meet  the  expenses  necessary  to  a  thorough  in- 
Tesugation  into  the  nature  and  causes  of  the  diseases  which  are  so  prevalent  among 
our  domestic  animals,  and  which  so  greatly  diminish  the  aggregate  amount  of  the 
wealth  of  the  nation. 

Mr.  Oeobgb  Bebd,  Bdvidere,  Boone  coonly,  says: 

Doinestio  animals  of  all  dasses  have  been  very  free  from  diseases  in  this  TicinitTi 
except  hogs.  A  disease  appeared  in  my  neighbor's  herd  of  Berkshires,  on  the  opposita 
Bide  of  the  road.  This  herd  was  one  of  the  oest  in  the  county.  He  tmnks  his  animals 
contracted  the  disease  in  the  car  in  which  he  shipped  them  to  the  State  fair  at  Free- 
port.  One  pig  was  taken  sick  before  he  got  home,  and  immediately  after  his  arrival  a 
very  fine  and  valuable  sow  was  also  taken  sick.  She  had  a  low,  auU  fever,  was  very 
stupid,  would  eat  but  little,  and  died  in  about  two  weeks  after  she  was  taken  sick. 
She  turned  purple  along  the  beUy,  and  a  bloody  froth  oozed  from  her  nose.  She  nei- 
ther coughed,  vomited,  nor  purged.  She  died  on  the  6th  of  October.  Very  soon 
after,  others  were  taken  sick  with  the  same  premonitory  symptoms,  but  also  attended 
with  couching,  vomiting,  and  purging.  The  latter  symptom  does  not  generally  show 
itself  until  five  or  six  days  after  the  attack  sets  in.  The  excrements  are  of  a  dark 
color  and  ropy  consistency,  and  emit  a  veiy  offensive  odor.  The  next  one  that  died 
weighed  about  one  hundred  and  fifty  pounds,  and  upon  &  poaUmortem  examination  tha 
lungs,  heart,  and  liver  were  found  in  a  highly  inflamed  condition.  The  spleen  was 
almost  black,  and  the  lungs  full  of  pus  or  matter.  This  animal  was  constipated.  The 
next  one  that  died  weighed  over  five  hundred  pounds.  Her  illness  was  not  noticed 
until  the  day  before  she  died.  Upon  examination  the  lungs,  heart,  and  liver  were  also 
found  highly  inflamed,  as  were  the  stomach  and  large  intestines;  tiie  lungs  adhered  to 
the  ribs:  the  spleen  was  black  and  rotten,  and  the  liver  had  a  tough,  leatheiy  feel  to 
it;  the  flesh  along  the  back,  which  was  about  four  inches  thick,  was  inflamed,  and 
there  was  a  bunch  of  tuberculous-looking  sores  back  of  the  right  ear;  the  brain  and 
the  membraneous  covering  was  considerably  inflamed,  and  the  blood  was  of  a  dark 
color,  with  a  watei;^  senun.  About  the  middle  of  October  they  began  to  drop  off  at 
the  rate  of  five  or  six  a  day,  and  the  aid  of  a  veterinary  surgeon  was  frequently  called 
in.  Several  pasUmortem  examinations  were  had  of  pigs  that  had  died,  and  others  were 
killed  for  the  purpose  of  examination.  I  assisted  at  thirteen  examinations  of  this 
character.  The  folloKvinff  general  appearances  were  observed:  The  lungs  were  inva- 
riably highly  inflamed ;  una  inflammation  generally  extends  to  the  heart,  liver,  pleura, 
spleen,  stoniach,  and  intestines,  but  not  always  to  the  intestines;  the  lungs  frequently 
adhere  to  the  ribs,  and  some  portions  of  them  are  often  foimd  completely  solidified, 
while  the  air-cells  of  otherportions  are  filled  with  pus  or  matter :  in  all  cases  the  blood 
was  found  nearly  black.  Tne  duration  of  the  disease  was  about  two  weeks,  although 
a  few  lived  six  weeks.  About  three-fourths  of  all  the  pigs  in  the  yard  died.  The  dis- 
*     •  '      f  the] "" 


ease  seemed  highly  contagious,  and  extended  to  three  of  the  neighboring  farms.  Two 
hundred  and  fifty  head,  averajnng  about  ninety  pounds,  have  died;>  not  over  8  per  cent. 
of  these  were  grown  hoes.  Hie  disease  is  much  more  fatal  among  young  pigs,  and  it 
seems  to  attack  the  wes&est  ones  first.  At  this  writing  the  disease  has  almost  disap- 
peared. 

Mr.  J.  0.  Thobnton,  Elliott,  Ford  county,  says: 

A  disease  exists  among  hogs  here  which  has  proved  very  fatal.  In  the  fall  of  1875 
I  lost  all  but  sixteen  out  of.  a  herd  of  one  hundred  and  twenty.  The  symptoms  of  the 
disease  vary  a  great  deal.  The  filrst  symptoms  are  invariably  manifested  in  a  dry  cou^h, 
great  thirst,  and  soinetimes  purging  and  vomiting.  As  a  general  rule  hogs  while  imder 
the  influence  of  the  disease  are  verv  stupid.  The  duration  of  the  disease  also  varies. 
Some  of  those  affected  wiU  linger  alons  for  a  month  or  two;  some  will  apparently  get 
better,  but  after  a  while  the  flesh  will  begin  to  drop  off  in  places,  and  then  the  animal 
will  soon  die.  The  larger  portion  of  those  attacked  will  die  in  a  lew  days.  I  gave  new 
milk  from  a  fresh  young  cow  to  the  first  two  of  mv  hogs  that  were  afi'ect«d,  and  they 
got  well;  but  I  could  find  nothing  that  proved  of  any  benefit  to  the  others.  I  used 
stone-coal,  copperas,  sal-soda,  sulphur,  alum,  cayenne  pepper,  &c.,  without  any  bene- 
ficial results. 

The  disease  prevailed  in  an  epidemic  form,  as  hogs  were  attacked  without  coming 
in  contact  with  infected  stock.    During  the  fall  of  1875  at  least  one  thousand  head  (3 
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hogi  died  of  the  diBeafld  in  this  township,  a  tract  of  laud  only  aix  milee  wide  and  abooS 
nine  miles  in  len^li. 

In  the  fall  of  1876  the  disease  prevailed  again  to  a  oonsiderablo  extent,  and  many 
hogs  were  lost.  The  symptoms  were  abont  the  same  aa  thobo  given  above.  Dunug 
the  past  aonuner  the  disease  again  made  its  appearance,  but  thiii  time  iu  a  mikler  form. 

Mr.  B.  BiOHESON,  Ewing,  Franklin  county,  says : 

While  there  have  been  some  diseases  among  cattle,  horses,  sheep,  and  poultry  in  the 
paat  that  were  the  subject  of  some  thought  and  investigation,  their  general  conditian 
and  health  at  this  time  iu  this  vicinity  are  such  as  to  attract  no  special  interest.  Theii 
health  has  been  good,  especially  since  the  cessation  of  dry  seasons  and  chiuch-bogs. 

With  the  hogs  it  is  quite  different.  They  are  exceedingly  healthy  in  all  respects, 
with  the  exception  of  the  prevalence  among  them  of  the  disease  known  aa  obolara. 
From  it  no  known  condition,  treatment,  location,  food,  water,  temperature,  exercise, 
or  season  seems  to  give  any  guarantee  or  security.  They  take  it  at  all  ages  and  under 
all  conditions,  as  i>eople  take  measles  or  amall-pox^  and  the  surroundiug  ooncUtipxtt 
only  seem  to  modify  its  effect  in  severity  and  iatahty.  the  greatest  effect  goDecally 
being  produced  by  the  condition  of  the  weather.  In  the  mild  weather  of  aprini^  tbs 
percentage  of  fatality  to  those  that  take  it  is  fully  as  low  as  20  per  cent. ;  in  the  fins 
weather  of  fall  it  is  a  little  worse ;  but  in  the  heat  of  summer  it  is  often  above  90  per 
cent.,  and  atiite  as  bad  in  the  coldest  of  winter.  Although  it  does  not  spread  as  rapidly 
during  oold  seasons,  it  makes  very  near  a  clean  sweep  of  those  that  take  it.  The  lawi 
of  its  propagation  are  visibly  these:  The  more  the  hogs  are  isolated  the  lees  liable  an 
they  to  take  the  disease ;  the  larger  the  herds,  when  it  once  gets  among  them,  the 
greater  is  the  percentage  of  cases ;  and  in  oold  weather,  if  one  of  those  that  bed  with 
others  takes  it  and  it  is  not  at  once  separated  from  those  not  affected,  the  whole  bed 
will  take  it  and  probably  all  die.  The  percentage  of  ho^  that  take  the  disease  Taxies 
with  the  weather  and  other  oonditions,  sometimes  "varvmg  from  40  to  96  per  oent  I 
have  known  a  few  instances  of  isolated  herds,  fenced  away  from  any  oontaot  with 
other  hog[8,  growing  with  perfect  impimity  through  periods  of  its  greatest  ravages  in 
the  vicinity,  which  convinces  me  that  the  disease  is  a  contagion,  and  is  governed  by 
the  same  laws  of  contagious  diseases  as  those  which  afiUot  other  animals.  In  thii 
belief  I  have  been  strengthened  by  Qit  fact  that  the  great  supply  of  hogs  to  the  market 
come  from  those  localities  where  there  are  no  free  oommons  for  hogs,  and  where  the 
breeders  raise  and  fatten  their  animals ;  also  that  the  still-house  pens,  cattle-lots,  and 
free  common  country  which  used  to  raise  the  bulk  of  the  hogs,  are  now  the  looalitiei 
of  the  greatest  devastation.  If  I  am  correct  in  the  above  views,  the  questions  of  diag- 
nosis and  treatment  are  merged  into  the  one  of  isolation  and  prevention.  I  have  oflra 
seen  a  complete  diagnosis  of  the  disease  published,  and  any  attempt  on  my  part  in  this 
direction  would  necessarily  be  more  tedious  than  profitable.  I  have  noticed  but  £bw 
unvarying  symptoms  of  the  disease.  These,  somewhat  modified  in  various  cases,  are: 
1.  A  cUroopins  of  the  head,  with  a  duU  appearance.  2.  A  wheezing  cough.  3.  FaUing 
away  from  the  food.  4.  A  disposition  to  crawl  imder  weeds,  brush,  or  straw.  5.  Red- 
nesB  about  the  ears  and.  under  side  of  the  body.  These  are  the  only  eymptoms  that 
are  at  all  constant  in  the  animal  while  alive :  but  some  of  them  are  now  and  thm 
wanting,  while  there  are  a  great  many  others  of  a  varying  and  often  conflicting  ehsr- 
acter.  After  death,  in  the  great  ntuuber  of  cases  that  I  have  opened,  there  is  one 
conspicuous  feature,  i.  «.,  the  absolute  absence  of  blood  in  those  that  Unger  a  few  dayS| 
and  the  collapsed  condition  of  the  lungs.  Otherwise,  I  never  could  find  any  evidence 
of  either  organic  or  functional  cause  of  death. 

The  incipient  stages  and  duration  of  the  disease  are  as  varied  and  irregtilar  as  oUiei 
symptoms  of  the  malady.  I  have  seen  hogs  eat  heartily  at  night,  in  apparent  good 
health,  and  next-morning  be  found  dead.  In  most  cases  they  will  take  a  Uttle  food  the 
first  day,  and  sometimes  for  several  days ;  again,  they  may  live  for  weeks  and  finally 
die  of  the  disease.  The  most  general  duration,  however,  seems  to  be  from  three  to  six 
davs. 

As  remedies,  I  have  known  almost  everytlung[  being  tried,  both  in  the  vec^etable  and 
mineral  kingdoms.  I  have  often  heard  of  specifics,  and  known  parties  wlio  believed 
in  them ;  but  it  has  invariably  turned  out  that  the  cholera  eventually  got  among  their 
hoes  under  unfavorable  circumstances  of  weather  or  other  conditions,  and  they  died 
as  did  those  not  treated  with  these  specifics^  I  have  doctored  hundreds,  and  am  sat- 
isfied that  If  I  ever  cured  one  that  would  not  have  got  well  without  treatment  it  was 
with  petroleum — drenching  a  hog  of  two  hundred  pounds  with  about  one-half  of  a 
teacupful  at  a  time  once  a  day.  But  my  experience  is  that  if  a  hog  has  the  cholers 
bad  and  recovers  or  is  cured,  it  has  but  very  little  value  afterward.  The  only  practical 
treatment  is  to  change  them  to  fresh  quarters,  separate  the  diseased  hogs  from  the 
well  ones,  and  isolate  them  from  one  another  as  much  as  possible. 

In  conclusion,  I  must  express  the  opinion,  which  has  grown  to  a  conviction  with  mb, 
that  the  only  practical  remedy  for  cholera  is  to  isolate  the  herd,  to  prevent  the  movhig 
of  diseased  animals  through  the  country,  and  to  prohibit  their  wandering  about  wi^ 
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iiupuuity,  oairying  aad  gpreading^disa&sd  as  they  go.  Xicaibxg  the  Eiatttsx  ti  re|j;nulute 
itself  has  ca\i»«d  uiia  locality,  wmch  formerly  sent  great  nambera  of  ixogs  to  miukotj 
to  ba  short  of  u  supply  of  s^iue  to  make  meat  for  Ixome  luie. 


Mr.  R.  K.  SLOfisoN,  Verona,  Grundy  county,  says : 


sd  coiniiared  with  his  preseut,  tracing  the  changes  wnich  have  been  effected  by  ooc- 
hi*«uihi!l,  thauaeof  food,  and  the  practical  method  of  prmlucing  now  varietioB  whioh 
hhall  lake  on  the  greatest  number  of  pounda  of  niuhcle  and  fat  in  the  shortest  time. 
Of  all  the  domestic  animals  the  hog  is  the  most  easily  made  to  undergo  changes  of 
form  and  temperament,  and  hence  it  is  that  the  varieties  of  the  hog  are  c<»ntinually 
increasing,  ^ew  breeds,  well  advertised  and  puffed,  are  multiplying,  and  the  great 
and  only  object  appears  to  he  to  lind  a  variety  that  shall  eclip.so  all  oihers  in  muj^imum 
weight  at  the  earliest  possible  period  of  their  exiHtMiec.  In  the  insiine  pursuit  of  gold 
stamina  of  constitution  are  lost  sight  of,  and  the  ho^-raiser  who  has  three  hundred 
head  to-day  in  four  weeks*  time  may  l)e  reduced  to  half  a  dozen  head.  He  sustains  • 
loss  of  $3,0(}0  from  the  emaficulated  system  of  the  hogs  making  them  susceptible  to  di«^ 
ease  which  a  healthy  and  strong  constitution  will  not  take  on.  A  cliunge  of  con^tit^* 
tion  was  doubtless  urought  about  in  part  from  continement,  a  condition  unknown  to 
the  hog  before  domestication.  Confinement,  as  all  j»hy Biologists  know,  decreases  mua* 
oxdar  growth  and  strength,  and  the  nervous  energies  are  correspondingly  weakened. 
On  the  heel  of  thi^  a  change  of  food  takes  place.  Indian  com  is  fed  in  many  parts  oi 
the  country  to  the  exelusum  of  those  kinds  of  food  upon  which  he  had  prev  iously 
lived,  for  hundreds  of  years  perhaps,  and  com  is  almost  exclusively  fat  producing. 
This  combination  of  new  ciroumst-ances  and  oonditione  necessarily  produces  physio- 
logical changes  in  the  system,  and  these  changes  being,  to  say  the  least,  partially 
abnormal,  the  body  is  prepared  to  take  on  disc^ises  which  were  originally  unknown 
to  the  hog.  It  is  these  ehangee  which  create  a  predisposition  to  disease  which 
hitherto  inoperative  eauses  have  f^ed  to  develop,  but  now  being  brought  into  action 
the  enervated  system  falls  an  eaey  prey.  Is  it  not  reasonable  to  suppose  that  muscles  . 
aooustomed  to  daUy  toll  for  sustenance,  w)ien  deprived  of  that  uealthful  exercise, 
should  beoome  weak,  flabby,  and  deprived  of  much  of  that  vitality  which  constitutes 
perftict  health  f  Departures  from  the  irrevocable  laws  of  animal  life  ixk  its  perfection 
is  Invariably  %ooompanied  with  loss  of  some  kind,  aud  hence  violation  of  physiolog- 
ical laws  are  dangerous. 

We  need  not  wonder  that  an  active  nervous  system,  from  close  confinement  and  relief 
from  all  anxiety  about  satisfying  hunger,  should  change  the  temperament  to  a  lym- 
phatio  one,  which  is  the  prevailing  one  of  fat  animals  «s  a  rule.  We  need  not  wonder 
that  changes  so  conspicuous  should  lead  to  disease  and  a  shortened  span  of  life:  that 
stamina  of  constitution  and  longevity  should  be  wiped  out  with  the 'sponge  of  disease. 
We  oonolude^  then,  that  the  above  causes  indicate  a  condition  of  the  system  which 
predisposes  it  to  the  taking  on  of  certain  diseases  so  fatal  to  the  hog.  These  aie^  in 
medical  lan^page,  the  remote  causes;  the  immediate  causes  now  require  a  brief  notice. 
The  class  or  diseases  which,  under  various  forms,  takes  off  so  many  hogs,  horses,  and 
cattle,  has  proved  a  stubborn  enemy  to  vet-erinary  students:  and  posUnxortem  examina- 
tions have  only  revealed  the  existing  pathology  of  diseased  parts,  not  the  imme^liate 
existing  cause  of  the  phenomena  presented.  This  class  of  diseases  seem  to  belong 
especially  to  the  mucus  membranes,  those  tissues  which  are  exposed  to  the  direct 
action  of  causes  existing  in  the  atmosphere  er  in  the  food.  The  causes  of  epizoocio 
diseases,  and  those  whichproduce  typhoid  types  of  disease  through  the  medium  of  the 
bowels  and  stomach,  are  uoating  in  the  air,  or  exist  in  the  food  taken  into  the  stomach. 
it  is  uow  admitted  by  some  of  the  best  authorities  that  epizootic  diseases  are  caused 
by  a  vegetable  growth,  the  minute  spores  of  which  are  breathed  into  the  lungs,  as  they 
are  Uoating  in  the  air  we  breathe,  and  also  that  some  typhoid  forms  of  fever,  aa  hog- 
cholera,  are  of  either  animal  or  vegetable  growth,  and  that  the  spores  or  minute  cg;:^ 
are  introduced  in  the  food.  What  is  singular  to  the  non-physiologistj  these  spores 
coming  in  contact  with  healthy  mucus  sunacos  will  not  vegetate,  showmg  that  oer- 
tain  deliuite  conditions  are  required  in  this  membrane  to  ]iro(luce  disease  at  all ;  or.  in 
other  wonla,  there  must  be  a  peculiar  abnormal  condition  of  this  membrane  before  there 
can  possibly  bo  a  development  of  these  diseases.  A  further  examination  of  the  matter 
of  the  stomach  and  bowels  by  a  powerful  microscope  is  very  desirable,  that  more  posi- 
tive and  reliable  knowledge  may  be  gained,  which  may  pouit  out  a  ti-eatmeut  which, 
thus  far,  has  been  little  less  than  an  opprobrium  to  votevmary  practice. 

Symptons  of  hog-cholera  are  not  unfrequently  moclitie<l,  or  new  sjinptona  added. 
The  characteristic  symptons,  which  are  never  absent,  aie  fever,  refusal  to  eat,  dispo- 
sition to  lie  undisturbed,  and  a  fetid  discharge  of  dark-colored  leces.  We  suspect  the 
distinctive  feature  which  shall  distinguish  hog-cholera  from  all  other  disease  will  be 
found  in  the  peculiarity  of  the  fecal  dischargee,  and  these  can  only  be  demonstrated  by 
oarefiil  microaoopio  investigatioiw  > 
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The  treatment  upon  which  any  reliance  can  be  placed,  so  far  as  we  know,  has  nol 
yet  been  discoYered.  It  is  true  quackeiy  raises  her  nydra  head  and  floods  the  country 
with  snro  cores,  bnt  whether  fix>m  medicine  taken  or  in  spite  of  it^  we  do  not  know. 
As  a  mle,  about  the  time  we  find  out  the  hog  is  really  sick,  the  disease  is  so  far  ad- 
vanced that  remedies  may  be  considered  useless.  We  have  seen  it  stated  that  torpcn- 
tine  has  been  given^  about  a  teaspoonful  to  the  hog,  and  with  success.  A  farther  trial 
is  desirable,  for  it  is  not  impossible  that  turpentine  may  kill  those  minute  specks  of 
life  without  injury  to  the  mucus  membrane.  An  accidental  discovery  of  this  kind 
would  save  xoiilions  of  dollars  annually.  But  there  are  other  diseases,  among  which 
pneumonia  is  not  uncommon  and  often  fataL  For  instance,  we  have  known  cases 
where  the  hogs  piled  themselves  up  on  the  wet  ground  under  cover,  so  that  they  be- 
came steaming  wet ;  they  then  rusn  out  into  the  cold  air  to  eat  their  com,  take  cold,  and 
die  of  pneumonia.  Hogs  are  often  troubled  with  worms,  which  greatly  (Qsturb  di- 
gestion and  make  the  appetite  capricious^  keeping  them  thin  in  flesh.  Copjieras  in 
uieir  swLU,  at  the  rate  of  two  table-spoonfuls  to  the  pail  of  swill,  will  clean  oat  the 
worms  and  greatly  improve  the  health  of  the  ho^.  Repeat  this  twice  a  week  for  a 
few  weeks.  A  large  farmer  in  Kendall  county  tms  fall  lost  300  head  of  hogs,  bat  he 
came  to  the  conoluiBion,  whether  the  true  one  or  not,  that  the  disease  was  not  true 
cholera,  bnt  a  form  of  disease  which  he  believes  was  produced  by  a  stagnant  pond  of 
water  in  the  field.  They  wore  in  the  XK)nd  a  j^ood  deal,  and  the  pond  was  covered  with 
a  green  scum.  This  may  have  been  a  malanal  disease  in  some  respects  analogous  to 
the  genuine  cholera. 

Since,  from  the  nature  of  the  case,  the  disease  is  not  noticed  until  it  is  fastened  tmon 
the  system  and  beyond  the  stage  in  which  ourative  measures  may  ^ve  succeesfd^  it 
is  wisdom  to  fall  back  on  a  surer  and  more  feasible  plan— precautionary  measures  of 
prevention.  The  question  arises,  What  may  be  oonsidered  in  some  sense  prophylactics 
in  this  class  of  diseases  f  The  answer  is.  Preserve  a  healthy  plav  of  the  organs  of  the 
body,  and  the  causes  producing  these  diseases  cannot  act  on  the  mucus  membranes, 
and  oonseauently  no  disease  will  be  produced.  A  weakened  and  partially  dlsftaeed 
mucus  Burfiice  seems  to  be  a  prerequisite  to  the  sproutine  of  spores  in  the  lungs  or 
the  hatching  of  eggs  in  the  stomach  and  bowels.  Right  here  we  are  met  with  th^ 
verv  pertinent  question,  Can  we  prevent  the  development  of  disease  where  the  predis- 
position is  always  present  by  any  treatment  of  the  animal  f  Like  hereditary  consomp- 
tion  in  maxi^  so  lonf;  as  the  health  of  the  animal  is  sufficient  to  resist  the  causes  acting 
on  the  predisposition,  so  long  will  the  disease  be  absent.  What,  then,  can  be  done 
toward  saving  millions  of  hogs  annually  f  First.  They  must  have  a  dry  and  comfort- 
able place  to  sleep,  and  this  apartment  should  be  cleaned  out  eveiy  few  days,  and,  if 
necessary,  washed  out  also.  Second.  They  must  have  clean  water  so  arranged  Uiat 
they  can  drink  whenever  it  suits  them.  Third.  They  should  have  salt  at  least  twice 
eaon  week  and  stone  or  charcoal,  which  is  better,  every  week.  Fourth.  Thev  shoold 
be  fed  upon  a  clean  floor,  and  tJieir  feed  should  be  mixed  or  frequently  changed; 
cooked  food,  with  apples  or  potatoes  for  desert,  and  then  com  in  the  ear  or  hasty  pad- 
ding. Fifth.  In  summer  they  should  have  aU  the  timothy  and  clover  they  will  eat 
This  treatment  would  doubtless  save  a  host ;  but  so  long  as  a  predisj^osition  exists, 
there  will  be  more  or  lees  disease,  and  so  lon^  as  new  varieties  are  bemg  devehmd, 
there  will  exist  an  instability  in  breeding,  which  tends  to  weaken  rather  than  strengtnen 
the  constitution  of  the  hog.  We  doubt  seriously  whether  hog  cholera,  under  present 
modes  of  breeding,  can  be  either  prevented  or  successfully  treated.  Still,  accident 
may  discover  a  remedy  which  willkiU  the  living  cause  of  disease  without  iAJory  to 
the  animaL  Of  course  we  do  not  recommend  gomg  back  to  the  "alligator  pike"  or 
the  "  Ohio  rooter,"  charged  with  stealing  potatoes  out  of  the  second  row  in  the  ad- 
Joining  lot.  We  do  believe,  however,  that  the  hog  needs  more  exercise,  a  greater  va- 
riety of  food,  and  that  he  should  not  be  bred  in  and  in,  as  all  our  best  breeds  have 
been.  We  have  too  many  varieties  now,  and  the  more  we  get  and  undertake  to  breed 
them  pure,  the  weaker  and  more  liable  to  disease  will  the  hog  become. 

Mr»  B.  Whitaker,  Warsaw,  Hancock  comity,  says : 

It  is  with  much  gratification  that  I  learn  that  the  diseases  aflecting  farm  5>.nimalo 
is  about  to  receive  attention.  The  losses  in  this  county  from  hog  cholera  alone  are  esti- 
mated in  cash  value  at  $30,000  per  annum.  In  a  recent  report  of  the  State  Board  of 
Agriculture  the  disease  was  said  to  exist  in  eighty-oight  coimties  of  the  State,  and 
from  authentic  and  well-digested  reports  the  annual  loss  was  estimated  at  $7,880,060. 
The  terrible  fatality  of  this  disease  and  tlie  great  losses  sustained  thereby  i^  the 
strongest  argument  that  could  be  oflered  in  favor  of  a  8X>eedy  investigation  into  its 
causes.  Remedies  without  number  have  been  prescribed,  but  without  any  appreciable 
effect.  The  disease,  in  its  various  forms,  is  veiled  in  so  much  mystery  that  a  correct 
diagnosis  is  rendered  very  difficult.  The  symptoms  generally,  as  I  have  observed  them, 
are  about  as  follows :  First,  the  hog  becomes  stupid  and  refuses  to  eat,  sleeps  a  great 
deal,  and  dies  within  a4few  days.  Second,  it  maybe  constipated  or  exactly  the  reverse. 
Wlifire  diarrhea  prevails  the  ho^  may  die  soon  or  it  may  linger  along  for  several  days, 
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all  the  timo  losing  and  shrinking  in  flesh.  Sometimes  animals  affected  in  this  way 
recover,  but  they  remain  poor,  gaunt,  and  apparently  shiiveled  up.  Young  hogs  are 
generally  affected  with  a  hacking  cough  and  a  noticeable  jerking  pulsation  in  the 
Sanks  at  every  inspiration  of  breath.  Pigs  and  shoats  will  sometimes  lincer  for  weeks 
with  these  symptoms.  Still  another  symptom  is  observed  in  cases  where  the  hog 
seeks  seclusion,  with  every  appearance  of  a  severe  cold  or  chUl.  It  will  crouch  into 
the  smallest  jwssible  compass,  apparently  for  the  jjurpose  of  securing  warmth.  Some 
hogs  are  attacked  with  vomiting  and  purging,  wlfich  symptoms  continue  until  .death 
ensues.  The  disease  is  more  fatal  with  fatted  hogs  than  with  any  other  class.  Many 
of  these  drop  dead  without  a  stiniggle,  and  without  any  visible  symptoms  of  disease.  . 

Intestinal  worms  may  possibly  have  some  connection  with  the  diseases  which  affect 
swine.  I  was  inlbrmed  by  a  gentleman  who  performed  the  operation,  that  in  spaying 
some  hoM  last  year  he  foimd  the  intestines  ot  one  greatly  distended  with  worms.  He 
opened  them  and  took  out  fourteen  long,  large  worms,  and  closed  the  opening  with- 
out completing  the  operation  of  spaying.  The  hog  lived  and  did  well.  Another  case, 
where  the  intestines  were  opened,  a  large  number  of  worms  talcen  therefrom  and  the 
hog  afterward  spayed,  the  operation  proved  fataL  Proof  is  abundant  that  intestinal 
worm^  are  common  to  most  hogs,  both  in  sickness  and  in  health. 

I  neglected  to  state  in  the  proper  connection  that  all  hogs  affected  with  any  of  the 
above  symptoms  refuse  to  eat,  hence  the  difQculty  of  administering  medicine. 

Mr.  W.  W.  HiNMAN,  Cambridge,  Henry  county,  says :  . 

Hogs  have  been  dying  at  a  fearful  rate  in  this  part  of  the  country  for  over  a  year 
past.  The  disease  seems  quite  general  and  widespread.  However,  there^are  a  great 
many  farmers  that  as  yet  have  had  no  sickness  among  their  hogs.  Durine  February 
and  March  last  I  lost  twenty-five  head.  The  disease  seems  to  attack  the  lungs,  as  a 
harsh,  rattling  cou^h  is  generally  the  first  symptom  observed.  This  is  sometimes  ac- 
oompanied  by  vomiting  and  purging,  the  latter  symptom  bein^  a  very  dangerous  one. 
In  most  of  the  cases  that  came  under  my  observation  the  animals  were  constipated. 
In  aU  cases  the  exc»rement  was  very  dark  in  color.  There  is  nothing  certain  about  the 
duration  of  the  attack.  Some  die  in  a  few  days,  while  others  linger  for  two  weeks  or 
more.  I  lost  about  one-third  of  my  entire  stock  of  shoats.  Hogs  that  are  nearly 
matured  are  not  so  apt  to  take  the  disease. 

I  do  not  know  that  1  can  give  a  diagnosis  of  the  disease,  as  I  have  never  been  present 
when  tb  post-mortem  examination  has  been  made.  Of  one  thing,  however,  I  am  quite 
sure— the  lungs  are  the  place  where  the  disease  originates,  and  they  continue  to  be 
the  main  cause  of  disturbance  until  the  hog  dies.  I  used  various  remedies,  my  Urst 
being  wood-ashes  and  salt — two  or  three  poJts  ashes  and  one  part  salt.  After  that  I 
used  turpentine  ^iven  on  coal  (anthracite).  This  seems  to  help  them.  I  also  used 
carbolic  acid,  sprmkling  the  plac€|^ where  they  slept  and  puttmg  a  small  quantity 
into  the  water  they  drank.  After  using  the  carbolic  acid  thoroughly  for  a  short  time 
(two  or  three  days)  my  hogs  began  to  improve  rapidly;  in  fact  I  think  I  lost  but  two 
or  three  afterwards,  and  they  were  bad  oases  when  I  commenced  using  it. 

Mr,  J.  A.  JoEDAN,  Orion,  Henry  county,  says : 

There  is  no  special  disease  affecting  farm-animals  here  except  that  affecting  swine. 
What  is  known  among  us  as  cholera  is  at  present  bud  has  tor  months  past  made  fear- 
ful ravages  among  all  classes  of  hogs.  I  am  unable  to  furnish  your  department  with 
the  number  of  hogs  that  have  died  in  my  county  (Rock  Ishuid)  within  the  past  four 
months,  but  after  diligent  inquiry  I  am  satisfied  that  one  thousand  would  be  a  low 
estimate  of  the  loss  we  have  sustained,  and  $15,000  would  be  a  fair  estimate  of  their 
value. 

The  cause  of  this  disease  is  totally  unknown,  or  merely  conjectural.  It  is  generally 
supposed,  however,  that  it  is  caused  by  being  fed  too  long  in  one  place,  or  by  eatinsp 
their  own  filth.  Feeding  on  plsmk  floors  and  keeping  them  well  cleaned  off  ana 
sprinkled  with  slack  lime  has  proved  highly  beneficiaL  ' 

Any  description  I  might  attempt  to  give  of  the  h6g-cholera  would  be  of  little  serv- 
ice to  the  department,  as  it  is  developed  in  a  g^eat  many  forms.  I  wilL  however,  say 
that  the  ho^  when  first  attacked  appears  stupid  and  refuses  to  eat,  is  often  very  much 
relaxed,  ana  occasionally  passes  wnat  appears  to  be  blood.  They  usually  live  from 
two  hours  to  two  or  three  days  after  the  &rst  symptoms  are  observed. 

Jlr.  Charles  F.  iNaAXS,  Sublette,  Lee  county,  says: 

Hogs  are  about  the  only  animals  subject  to  disease  in  our  county,  and  so  far  as  I 
have  observed  the  ailment  is  of  one  and  a  similar  type.  It  occurs  at  no  regular  inter- 
vals, and  not  oftener,  I  think,  than  once  in  ten  years.  I  have  been  in  the  business  here 
forty  years,  and  until  last  summer  my  stock  have  kept  comparatively  healthy.  Out 
of  some  two  hundred  shoats  I  lost  about  thirty,  and  those  were  the  smallest  and 
latest  pigs.  Grown  stock  seldom  suffer.  The  animals  lose  api>etite,  become  stupid, 
dwindle  away  slowly,  and  die,  one  here  and  one  there  as  the  case  may  be,  in  from  one 
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to  thme  weeks  aft«r  tbey  are  manifestly  attacked.  Upon  being  started  up  fttwn  their 
nests  suddenly  they  osnail^  ans  lakeo  with  a  short  hacking  coagh,  but  this  does  not 
contiuno  whcii  tliey  are  again  ut  reat. 

I  do  not  Iio^v  reiiiemlicr  any  Block -raiser  who  has  twice  had  the  disease  to  any  extent 
among  bis  hogs.  SometuiK^s  out  of  a  herd  of  two  hundred  head  half  of  them  will  die 
Inslih^  of  nini  ty  days,  and  those  that  die  first  are  generally  the  smallest.  My  usage 
is  to  give  my  animals  extensive  range,  plenty  of  green  feed,  and  to  continually  keep 
befortt  them  salt,  ashes  ( wood  or  ooah,  stone-coal,  and  sulphur.  They  e-afferljjr  eat  coal, 
and  I  provide  it  for  them  by  the  car-load.  I  have  thought  that  hieh  fe<M  with  Indian 
com  fr»)m  generation  ti3  generation  has  workeil  constitutional  debility  in  the  hog.  At 
any  rate,  alter  failing  in  rinding  any  preventives^  I  have  little  Caith  in  efforts  to  cure 
them  after  they  once  get  bick.  Isolation  of  all  animals  that  are  sick  is  fbund  favorable 
to  the  well  ones  and  to  the  recovery  of  those  that  are  sick.  Various  specifics  have 
been  used  and  recummeuded.  but  so  far  as  I  know  have  efiected  but  little  good.  If 
kept  warm,  dry,  well  fed,  well  ventilated,  and  in  lots  of  fifty  or  lees,  disease  will  sel- 
dom be  known. 

Mr.  George  Hunti;r,  Carlin\  illo,  Macoupin  county,  Bays: 

Presttttting  that  breeders  of  the  several  classes  of  farm-animals  and  fowls  will  respond 
to  youj  circular-letter  with  such  information  as  concerns  mainly  the  claia  with  wnich 
Beverally  tliey  are  most  conversant,  I  shall  conjfine  myself  to  a  few  pertinent  facta  com- 
ing under  my  observation  as  a  breeiler  of  swine.  1 8tat«  upon  careful  inquiry  and  per- 
gonal observation  in  my  own  neighborhood  and  adjacent  localities,  that  about  QO  per 
cent,  of  the  entire  hog-crop,  in  numbets,  die  annual>y  of  the  various  diseaseB  incident 
to  swine.  Of  this  loss  about  15  per  cent,  is  probably  due  to  hog-cholera,  and  the  re- 
mAining  5  per  cent,  to  other  (practically)  obscure  ailments.  In  this  section  of  lUinoiB. 
which  is  one  of  the  heaviest  com  and  pork  producing  regions  of  the  West.  I  ehoula 
estimate  the  loss  annually,  in  dollars,  by  the  diseases  among  swine,  as  equal  to  about 
one-fourth  of  the  entire  hog  product.  From  the  maes  of  general  statistical  informa- 
tion to  which  one  properly  turns  in  this  connection,  it  may  be  inferred  with  a  reason- 
able certainty  that  in  tms  class  of  animala  alone  t^e  country  at  l^u^  sustains  an 
annual  loss  of  at  least  115,000,000  by  the  ravages  of  diseaae,  the  State  en  lUinois  bea^ 
ing  perhaps  $2,500,000  of  the  loss  as  her  shcoe. 

As  to  measures  of  prevention  or  treatment  (Inquired  of),  whatever  may  be  known  to 
reterinary  science,  or  possibly  professional  skill,  nothing,  oy  way  of  general  relief,  hai 
been  accomplishea.  ^o  precautions  of  a  general  character  to  prevent  the  spread  of 
oonti^on,  no  concert  of  action  for  the  purpose  of  disinfoction,  hae  ever,  so  fiar  as  I 
know,  been  attempted.  And  basing  my  observation  upon  the  magnitude  of  the  inte^ 
Mt  involved^  the  widespread  character  of  the  evil^md  the  highly  contagious  and  fktal 
(&araoter  of  the  disesse  prevailing,  I  respectfnlljlsubmit  that  no  amount  of  private 
enterprise  or  personal  efibrt  can  avail  for  the  protection  of  the  public  good,  and  that 
no  system  of  prevention  or  disinfection  can  ever  be  adopted,  of  a  stifflciontly  genera] 
or  uniform  character,  to  be  effective  In  protecting  the  public  interests  in  this  matter, 
unl^s  that  system  rests  upon  the  authority  of  govemmenti  and  an  adeqtiate  fund,  SQch 
as  Congi  ess  alone  can  provide. 

It  can  scarcely  be  of  service  to  inorease  the  enormous  mass  of  eonfhsed,  illogical, 
and  contradictory  report*  of  diseases  Mid  treatment  which  are  found  at  ev«ry  han^ 
as  enough  already  appears  in  these  accounts  to  show  that  nothing  more  is  to  be  hoped 
for  in  that  direction.  Facts  enough  have  been  laid  before  the  public,  observations  and 
conclusions  enough,  bearing  the  test  of  soientllio  experiment,  have  been  made,  upon 
idiich  to  predicate  the  belief  that  a  competent  comznission,  having  the  requisite  au- 
thority and  funds,  could  easily  frame  and  establish  a  system  of  simple  samtary  meas- 
ores  which,  being  generally  applied  to  this  class  of  farm-animals  al<>ne,  would  reetdt 
in  a  vast  saving  to  the  country,  even  though  no  specific  cure  for  that  dreadful  sconrrt, 
"hog-cholera,"  should  be  discovered.  Let  the  appropriation  be  made,  let  the  comnns- 
sion  oe  authorized,  and  let  its  investigations  b^  thorough  and  searchitig.  This  I  take 
to  be  the  general  view  of  the  subject  on  the  part  of  ibm6  who  have  given  the  matter 
attentiou. 

Mr.  T.  H.  Babu,  Augusta,  Macon  county^  says: 

Hogs  have  been  destroyed  every  veor  for  the. last  twelve  years  m  this  locality  by  a 
diseasCJ  known  as  "  hog-cholera."  The  disease  has  never,  as  far  as  I  have  been  able  to 
learn,  prevailed  in  the  open  prairie  wltliout  our  being  able  to  trace  it  to  some  marked 
source  of  contagion,  such,  for  instance,  as  native  swme  coming  in  contact  with  hoffl 
brought  in  from  localities  where  the  disease  was  prevailing.  The  disease  prevaOs 
almost  continuously  alonc^  the  timber  belts  on  the  wat-er-courses,  owing  doubtless  to 
the  fact  that  ho^  are  sneered  to  run  at  large,  while  many  careless  persons  throw  the 
dead  carcasses  of  the  animals  into  the  streams,  thereby  spwading  the  disease  along  the 
whole  length  of  the  water-course  below. 

Where  the  t^iseaso  breaks  out  spontan€v>usly  m  it  were,  the  symptoms  are  a  viotoat 
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congh  attended  with  high  fdver.  I  have  been  toM  that  on  examination  of  Buch  caaes 
after  death  the  lungs  were  found  in  a  decayed  or  rotten  condition,  while  the  otlier  vital 
organs  presented  little  or  no  derangement.  Such  cases  originate  in  close,  ill- ventilated 
quarters,  such  as  are  found  under  the  floors  of  old  buildings  or  about  or  under  straw- 
stacks.  The  carcasses  of  such,  if  eaten  b^  well  hoes,  or  even  the  droppings  from  them, 
will  communicate  the  disease  in  a  more  intensifieil  fonn  aud  fatal  character  than  that 
described  above.  With  the  latter  cases  the  hogs  die  more  suildenly  than  in  the  first 
instance,  sometimes  within  twelve  hours  from  tne  attack,  while  the  former  will  often 
linger  for  days.  In  some  casee  the  latter,  in  addition  to  the  cou«;h  and  high  fever,  will 
be  extremely  costive;  in  other  oases  the  animal  will  be  altbcteii  with  an  active  diarrhea. 
Some  will  swell  up  about  the  ears;  the  skin  will  crack  open  and  the  blood  will  ooze 
therefrt)m.  All  or  nearly  all  of  those  thus  affected  die.  The  few  that  do  recover  had 
better  die,  as  they  rarely  become  thrifty  again. 

"We  have  never  yet  found  a  remedy  that  wOl  effect  a  cure.  The  be8t-informed  stock- 
raisers  are  of  the  opinion  that  relief  must  come,  if  it  ever  does  come,  through  prevent- 
ives rather  than  through  remedies. 

Those  of  us  who  have  been  most  successful  in  keeping  our  hogs  free  from  disease 
have  done  so  by  giving  them  good,  comfortable,  clean,  well-ventilated  quarters,  and 
as  a  general  thing  those  who  most  nearly  meet  these  conditions  have  the  best  succesB. 

Mr.  J.  8.  Tait,  Deoatur,  Macon  county,  says : 

I  never  lost  anv  hogs  until  last  winter,  and  I  think  that  was  the  result  of  trimming 
In  November  and  the  early  part  of.  December.  I  then  chained  them  fix)m  a  warm  bea 
to  my  cattle-lot.  Although  this  was  covered  and  protected  from  the  storms,  the  ground 
was  wet  and  frozen,  and  the  hogs  took  cold  and  oontinued  to  drop  off  one  by  one  until 
ipring;  but  as  soon  as  the  sun  came  out  and  wanned  up  the  eartn  they  commenced  to 
t^oover. 

The  only  preventives  I  use  are  charcoal,  wood-Mhes.  Mlt,  and  nnslacked  lime.  In  the 
■ommw  season  I  put  sulphur,  copperas,  and  asBafetida  in  the  swill-barrel.  I  tie  these 
drugs  in  a  cloth  and  suspena  it  in  the  barrel.  I  give  my  hogs  a  roof  to  protect  them 
ftom  the  storms  of  winter.  If  they  have  bedding  it  should  be  just  sufficient  to  keep 
those  on  the  outside  fixmi  becoming  chilled.  Com-stalka  are  the  best  bedding  £ot 
■wine. 

My  opinion  is  that  hogs,  as  a  general  thing,  lure  not  properly  cared  for.  Verf  often 
they  become  chilled  through  the  night,  or,  u  their  beds  are  too  warm,  thev  tate  cold 
on  leaving  them  early  in  tne  mommg.  Then  foUow  lung  aflections,  typhoid  fever, 
and  many  other  diseases  to  which  they  are  snbjeot. 

Mr.  John  L.  8.  Debault,  La  Boee,  Marshall  county,  says : 

In  my  county  diseases  are  preri^ling  amonff  hogs  to  a  very  alarming  extent.  Dif- 
ferent lots  seem  to  be  differently  arocted.  Some  have  symptoms  of  quinsy,  while 
others  seem  to  be  afflicted  with  thd  old  cholera,  a  disease  not  very  prevalent  this  £alL 
However,  almost  every  ailment  among  hogs  is  called  cholera.  An  entirely  new  phase 
of  the  disease  seems  to  be  prevailing  this  season  among  my  own  hogs.  Thev  hwl  the 
run  of  a  very  large  pasture,  comprismg  creek-bottom  and  upland,  with  an  aoundanoe 
of  young  timber.  They  had  pure  running  water,  a  fine  blue-grass  pasture,  an  occa- 
sional feed  of  com.  and  in  addition  followed  a  herd  of  corn-fed  steers.  1  had  two 
hundred  and  fiftv-tliree  head,  and  I  thought  they  were  the  finest  lot  of  shoats  I  had 
ever  seen— healthy  in  every  respect  apparently,  and  thrifty.  October  waa  very  warm 
until  toward  the  close  of  the  month,  when  we  had  a  sudden  change  to  severe  cold 
weather.  My  hogs  were  at  once  affected.  They  commenced  to  sneeze  and  cough,  and 
the  pupil  of  the  eye  turned  white,  causing  total  blindness  in  a  few  hours.    Death  would 

fenerally  ensue  within  from  ten  to  twenty-four  hours.  Their  bowels  did  not  seem  to 
e  affected ;  the  disease  seemed  to  be  entirely  located  in  the  head  and  nasal  organs 
until  within  two  or  three  hours  before  death,  after  which  the  whole  trouble  appeared 
to  be  with  the  lungs.  I  think  the  svmptoms  were  those  of  catarrh.  I  tried  varioua 
remedies  without  any  good  effect.  Among  other  things  I  did  was  bleeding,  but  thia 
only  seemed  to  hasten  death.  I  then  tried  turpentine,  sulphur,  and  copperas  with  like 
Ul  success.  Finally  I  sent  to  Grundy  county  for  a  hog-doctor,  who  had  great  success 
in  killing  all  he  undertook  to  cure.  I  changed  the  quarters  of  those  that  remained, 
placing  them  in  dry  hospital  buildings,  in  small  lots  together,  where  I  could  give  them 
medicines  at  pleasure.  This  did  not  stay  the  disease,  as  the  confinement  appeared  to 
cause  it  to  rage  with  greater  virulence  than  before.  I  finally  lost  two-thirds  of  my 
herd— one  hundred  and  fifty-five  out  of  two  hundred  and  thirty-three — before  the 
disease  abated.  My  opinion  is  that  the  disease  was  caused  by  too  high  a  temperature 
of  the  body  when  the  sudden  change  of  weather  took  place  in  October,  and  the  conse* 
quent  sudden  cooling  of  the  outside  surface. 

Mr.  EicHABD  Weay,  Eichmond,  McHenry  county,  says : 
I  have  been  breeding  stock  in  a  smaU  way  for  forty  years,  and  during  that  period 
have  had  diseases  among  my  hogs  three  or  four  timet,  but  fortunately  they  did 
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xaQch  damage.  Four  years  ago  my  hogs  showed  symptoms  of  disease.  When  first  dit- 
covered  two  of  them  could  not  walk.  The  place  where  they  slept  I  found  to  be  damp 
and  wet.  Several  of  the  animals  were  stiff  in  their  joints,  and  in  addition  were  cough- 
ing. I  bled  the  two  that  were  the  most  seriously  affected,  in  the  month,  andpnt  them 
in  a  hole  in  the  horse-manure  pUe.  I  covered  them  all  over,  with  the  exception  of  the 
nose,  with  the  hottest  manure  in  the  heap  and  then  poured  two  bncketfuls  of  cold  water 
over  them.  This  was  in  the  morning,  and  I  loft  them  there  to  steam  until  night  I 
then  took  them  out  and  they  appeared  to  be  welL  I  had  to  leave  home  that  day,  and 
was  absent  for  several  days  thereafter.  I  ordered  my  men  to  do  the  same  thing  with 
other  hoffs  that  might  be  similarly  fcttaoked.  The  next  day  two  other  hogs  were 
taken  sicK  in  the  same  way,  but  Instead  of  puttiug  them  in  a  hot  place  in  the  manure 
they  put  them  where  the  temperature  was  very  low,  and  the  result  was  that  they  both 
died.  By  separating  them  into  small  lots  and  giving  them  dry  beds  to  sleep  in  we  lost 
no  more. 

I  have  had  sucking  pigs  affected  with  fever,  hard  breathing,  and  oostiveness,  for  the 
removal  of  which  dimcuTty  I  have  used  a  syringe  with  some  success.  The  second  stage 
of  this  disease  is  hemorrhage  of  the  bowels,  of  which  the  pigs  die.  The  principal 
cause  of  the  disease,  I  think,  is  the  lack  of  dry,  warm  beds,  and  the  sleeping  of  too 
many  together. 

Several  farmers  near  me  have  sustained  severe  losses  among  their  hogs  this  year. 
One  of  them  told  me  that  spirits  of  turpentine  had  been  of  more  oenefit  to  nia  anmalf 
than  anything  he  had  tried. 

Iklr.  George  Stocks,  Dalton  City,  Moultrie  county,  says: 

Hog-cholera  is  the  scourge  of  Central  Illinois.  I  have  had  some  experience  with  it; 
I  thii^  it  was  in  1867  when  I  lost  fix)m  thirty  to  forty  headj^all  I  had  but  one.  The 
majority  of  my  neighbors  lost  in  about  the  same  proportion.  The  disease  waa  admitted 
by  all  to  be  the  true  hog-cholera.  The  animal  would  first  commence  to  cough,  would 
get  off  its  feed,  and  its  leet  would  seem  to  become  very  tender.  It  would  creep  to  its 
bed  with  nose  and  tail  down,  and  generally  die  within  from  one  to  three  days.  One 
widow  woman  near  bv  lost  none,  and  on  inquiry  I  foimd  that  she  kept  a  few  ounces 
of  asafetida  inclosed  in  a  sack  and  suspended  in  the  slop-barreL  I  adopted  the  same 
preventive,  and  occasionally  gave  oofll  ashes,  copperas,  and  sulphur,  and  for  three 
years  lost  none.  Early  in  1871  I  met  with  a  report  of  a  stoek-grower's  convention 
held,  I  think,  in  Lexington.  Ky.,  at  which  one  of  the  delegates  stated  that  lie  pat 
on  the  market  eveiy  ^ ear  m>m  five  himdred  to  six  hundred  head  of  hogs,  averagmg 
four  hundred  pounds  in  weight,  and  claimed  that  he  could  either  prevent  or  core 
the  hog-cholera  with  the  following  prescription,  viz:  Pour  ounces  of  crystallized  car- 
bolic acid  dissolved  in  one-half  pint  of  rain-water.  Dose,  twenty-five  drops  to  each 
hog,  or  one  teaspoonful  to  four  hogd,  given  in  a  little  slop  or  milk. 

On  my  place  I  generally  have  from  forty  to  seventy  hogs,  large  and  small,  and  have 
used  the  above  remedy  ior  seven  years  with  success.  During  that  time  I  have  lost 
only  one,  I  think,  and  it  did  not  nave  the  cholera.  Although  this  county  has  lost 
heavily,  we  are  not  alone,  as  I  yesterday  heard  of  one  gentleman,  residing  near  Dalton 
Oily,  who  had  lost  twenty-three  of  a  h^  of  twenty-six  large  hogs  within  the  past  few 
days. 

I  have  given  the  above  receipt  to  many  persons,  but  often  on  inquiry  have  found 
that  tiiey  faUed  to  use  it.'  Since  using  it  i  have  had  six  or  seven  hogs  so  bad  that  they 
would  neither  eat  nor  drink,  and  I  had  to  pour  the  medicine  down  their  throats.  In 
ayeiy  case  they  recovered. 

Mr.  J.  B.  Turner,  Jacksonville,  Morgan  comity ,  says: 
As  regards  hog-cholera,  its  symptoms  are  so  utterly  vaiions  and  discordant  that  it  is 
impossible  to  describe  it  oy  such  means,  or  to  expect  that  the  same,  or  even  similar  ex- 
ternal symptoms,  will  nniformly  attend  it.  Hence  some  think  that  different  diseases 
pass  under  the  same  name,  and  probably  if  we  should  insist  on  naming  it  j&om  its  ex- 
ternal symptoms  we  diould  have  forty  dififerent  diseases  instead  of  one,  bat  these  di- 
vers names  would  hinder  rather  than  help  ns.  Mr.  Kirby,  of  our  city,  who  has  cut  up 
thousands  of  them  this  year,  as  also  in  previous  years,  in  order  to  steam  the  grease  out 
of  them,  informs  me  that,  whatever  may  have  been  tneir  antecedent  symptoms,  their 
lungs  and  liver  appear  nnifonnly  most  deeply  diseased,  and  they  may  die,  as  petsona 
wiS  diseased  lungs  do,  either  with  purgmg  or  constipation  of  the  bowels,  or  with 
neither,  but  more  generally  with  purging.  But,  whatever  the  symptoms  oi  the  dis- 
ease, it  is  difficult  to  believe  that  its  general  producing  causes  are  not  the  same.  These 
causes  I  believe  to  be  too  exclusive  feeding  on  some  one  or  two  kinds  of  food  and 
excessive  breeding  for  mere  fat,  both  of  which  produce  a  general  weakness  and  hered- 
Itfuy  dMeneracy  of  the  race.  Iliis  general  deterioration  in  stamina  or  vitality  pre- 
pares whole  droves  or  generations  to  periodioaUy  succumb  to  any  and  all  nnfisiToiable 
external  conditions.  They  become  in  time,  so  to  speak.  "  consumptive  families,"  and 
mothet  bature  steps  in  and  in  one  way  and  another  tnins  off  most  of  them,  1 
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she  does  not  want  to  breed  any  more  of  the  kind,  and,  88  nsnal  in  Buch  cases,  at  last 
throws  the  disease  down  and  stops  its  last  ravages  in  the  last  generation,  or  in  the 
yoong  pigs,  while  the  older  or  tougher  ones  escape.  In  confirmation  of  this  I  ob- 
serve, first,  that  the  hog  is  by  natnre  the  most  omnivorous  feeder  we  have^  and  this 
law  of  his  nature  cannot,  with  impunity,  be  continuously  violated ;  and,  second,  that 
this  disease  has  never  greatly  prevailed  except  in  the  W^  and  South,  where  the  habit 
is  to  feed  mainly  on  com  ana  grass  at  most,  or  acorns  or  still-slops,  or  even  something 
worse.  For  years  our  large  and  fine  droves  of  hogs  kept  in  the  State  hospital  nearby, 
and  fed  on  the  miscellaneous 'offals  of  the  tables,  never  had  a  case  of  cholera  among 
them,  however  much  it  raged  on  the  farms  all  around. 

But  this  is  only  an  antecedent,  remote  and  general,  or  producing  cause  of  the  disease 
at  best,  though  it  is  highly  worthy  of  attention.  The  nearer  proximate  causes  of  each 
immediate  outbreak  are  irregular  and  careless  feeding,  wretchedly  poor  and  insufficient 
water,  and  above  all  lying  on  cold,  damp  ground,  or  in  pens  too  warm,  or  where  the 
hogs  pile  together  in  a  heap,  or  in  straw  or  stalks,  in  order  to  keep  warm,  and  then, 
when  reeking  with  sweat,  the  under  or  warmer  ones  run  suddenly  out  into  the  cola 
air,  contractmg,  inevitably,  some  form  of  disease  of  the  lungs,  which,  repeated  month 
after  month  and  year  after  year,  at  last  ends  in  epidemic  cholera.  When,  after  this 
lone-continued  violation  of  all  the  laws  of  nature  and  of  health  in  the  animals,  the 
final  catastrophe  of  specific  cholera  at  last  comes,  it  probably  comes  to  its  final  work 
armed  with  some  form  of  specific  contagion  as  the  immediate  cause  of  the  disease,  as 
is  the  case  in  so  many  human  diseases — ^much  as  the  farmer,  when  he  intends  to  kill  his 
hogs  he  takes  his  butcher-knife  alone  with  him.  The  knife  is  the  specific  and  imme- 
diate cause  of  the  death  of  the  animals,  while  shortness  of  com  to  keep  them  longer, 
or  the  fact  that  they  are  fat  enough,  or  the  want  of  money,  may  be  the  more  remote 
and  eeneral  cause.  This  "  cholera  butcher-knife,"  or  specific  cause,  will  probably  be 
found  to  be  (as  it  is  in  BO  many  of  our  worst  human  diseases,  such  as  the  most  malig- 
nant forms  of  fevers,  cramps,  diphtherias,  &c.)  some  form  of  fungus  propagating  itself 
by  its  microscopic  spores,  perhaps  from  the  immediate  breath  of  the  diseased  animal, 
to  all  those,  and  only  to  those,  already  predisposed  to  it,  prove  causes  such  as  are  above 
mentioned. 

I  am  more  inclined  to  believe  in  such  a  specific  cause  from  an  incident  in  my  own  ex- 
perience. Some  ten  or  fifteen  years  ago  my  sons  wrote  me  that  all  the  hogs  on  one  of 
our  farms  were  dying  with  the  cholera,  and  1  think  nearly  one  himdred  of  their  best  fat 
hogs  had  already  died.  My  ho^  here  had  had  the  cholera  badly,  but  a  neighbor  gave 
me  an  empirical  recipe  for  ^t  which  some  one  had  given  him,  and  which  whoUy  arrested 
it  in  my  hogs.  This  recipe  I  sent  immediately  to  my  boys,  directing  them  to  get  it  and 
apply  it  thoroughly,  and  also  to  attend  strictly  to  all  tiie  remote  causes  above  inti- 
mated in  their  niture  feeding  and  care,  and  to  ^ve  the  preparation  as  a  preventive 
whenever  any  cholera  appeared  on  the  farm  or  in  the  vicinity.  They  did  so,  and  we 
have  lost  no  more  hogs  from  cholera  from  that  d^  to  this  on  any  of  our  forms^  though 
it  has  frequently  rag^  all  about  us.  After  sufacient  trials  I  published  this  recipe, 
together  with  the  facts,  in  our  Prairie  Farmer.  This  was  some  i»n  or  fifte^  years 
ago.  Entire  strangers  in  various  parts  of  the  West  have  since  written  to  me  for  that 
recipe,  saying  that  they  had  tried  it  at  the  time  and  saved  their  hogs ;  were  now  hav- 
ing the  cholera  again,  but  had  lost  the  Farmer  containing  the  recipe.  A  few  yean 
after,  some  speculating  «camps  visited  all  the  fairs  in  the  West  and  sold  the  fiEmners  a 
secret  sure  cure  for  the  cholera  for  $5  each,  with  the  condition  that  the  secret  was 
never  to  be  divulged.  They  happened  to  offer  it  to  a  friend  of  mine,  who  knew  it  to 
be  my  identical  published  prescription.  I  then  published  it  again,  with  the  facts,  and 
stopped  them  in  their  swindle.  All  the  alleged  effective  cures  I  have  since  read  or 
heard  of  are  of  the  same  general  nature,  and  many  of  them  contain  more  or  less  of  the 
same  specifia  things.  They  all  seem  to  aim  at  two  things,  viz.,  correcting  theaciditv 
and  generation  of  gases  in  the  stomach  and  bowels  by  constant  supplies  of  stone  oosd, 
oharcoal,  ashes,  alkalies,  black  antimony,  d^.,  and  the  extermination  of  the  specific 
fiingi,  or  cause,  or  its  repulsion  firom  the  ^tem.  The  general  nature  and  effects  of  all 
those  remedies,  such  as  sulphur,  saltpeter^  coal-oil,  chloral,  asafetida,  spirits  of  turpen- 
tine, d^.,  seem  to  look  toward  the  repellmg  of  the  specinc  fungi  or  cont-agious  cause, 
whatever  it  may  be.  For  these  and  similar  reasons  I  am  inclin^  to  believe  in  specific 
contagion,  propagated  firom  the  living  rather  than  from  the  dead  animal,  and  possibly 
through  the  atmosphere.  Perhaps  these  suggestions  may  awaken  a  curiosi^  to  know 
what  the  quack  remedy  is  that  has  served  us  so  welL  I  say  quack  remedy,  for  there  is 
no  pretense  of  any  scientific  adjustability  about  it ;  nobody  knows  who  started  it  or 
why  it  was  started.  We  tried  it  simply  because,  in  our  then  need  and  despafr,  we 
were  willing  to  try  anything  that  was  offered.  It  served  us  well^  though  we  knew  not 
why  It  did,  and  so  we  commended  it  to  others ;  and  so  far  as  we  know  it  did  as  well 
for  them.  But  in  some  new  or  different  phase  of  the  disease  it  may  fail  utterly,  for 
aught  I  know,  as  many  similar  specifics  do. 

No  hogs  in  cholera  latitudes  should  ever  be  kept  without  dry  sheds  or  pens,  and 
plank  flooTB  dr  dry  dirt  to  sleep  on,  and  bo  few  together  that  they  will  not  pile  on  cold 
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nights,  nor  withont  plenty  of  good  water,  stone  coal,  and  salt  and  ashes,  mixed  and 
perpetually  before  them.  If  stone  coal  cannot  be  had,  use  charcoal,  or  even  soft  brick- 
Imts,  and  add  sulphur  to  the  salt  and  ashes.  All  this  should  l>o  perpetually  before 
them.  Add  to  tliis  as  great  a  variety  of  food  and  as  frequent  changes — if  it  is  only 
from  corn  to  grass,  bran,  shorts,  &c. — as  it  Is  practicable  to  make.  Then  whenever 
the  cholera  is  around  wo  should  keep  constantly  before  them,  in  a  dry  trough,  as  a  pre- 
ventive but  not  as  a  cure,  the  following  mixtme: 

One  peck  of  wood  ashes,  four  pounds  of  salt,  and  one  pound  each  of  black  antimony, 
copperas,  and  sulphur,  and  one-fourth  pound  of  saltpete'r.  Found  iiue  and  mix  thor- 
oughly, and  set  in  a  dry  trough  where  the  hogs  can  have  free  access  to  it.  This  is  aa 
the  recipe  was  given  me.  If  the  cholera  should  again  attack  my  hogs,  I  would  now 
Add  a  pint  of  coal-oil  and  a  half  pint  of  chloral  in  solution. 

Mr.  A.  OoFPMAN,  Reynolds,  Bock  Island  countj^,  says  : 

At  present  the  only  prevalent  disc^ase  among  farm  animals  here  is  cholera  among 
ho^,  and  of  this  there  are  so  many  different  forms  that  it  is  dillicnlt  to  give  a  diag- 
nosis of  it.  It  not  only  occurs  In  widely -different  forms,  but  also  under  circumstances 
ftnd  conditions  as  varied  and  as  widely  different.  Hence  no  theory  has  yet  been  ad- 
vanced here  but  that  some  well-known  facts  occur  which 'knock  the  theory  "higher 
than  a  kite." 

The  form  of  the  disease  which  prevails  here  to  the  greatest  extent,  and  which  causes 
the  greatest  loss  to  hog-raisers,  is  what  is  termed  pig  or  shoat  cholera.  I  should  say 
that  It  resembles  a  low  form  of  typhoid  pneumonia,  generally  attended  with  a  violent 
cough,  sometimes  with  vomiting  and  purging,  frequently  with  sore  head  and  eyes, 
th«  eyes  sometimes  bursting  entireW  out  of  the  sockets.  They  sometimes  live  for 
weeks,  all  the  time  wasting  away,  and  occasionally  die  within  a  few  homs.  This  form 
seldom  attacks  hogs  a  year  or  more  old.  The  more  violent  forms  vary  so  much  that  I 
win  not  attempt  a  description.  As  to  the  remedies,  they  are  as  varied  as  the  notioni 
of  the  owners  can  make  them.  Everything  that  is  heard  of  or  can  be  thought  of  at 
likely  to  be  of  benefit  is  tried,  but  as  often  fails.  My  own  experience  is  (and  I  have 
had  considerable  of  it)  that  medicine  is  of  little  use.  I  had  it  among  my  shoata  last 
winter,  had  previously  used  nothinc  to  prevent  It  except  a  little  concentrated  lye  oo- 
oasionaUy  (if  that  be  a  preventive),  and  used  nothing  while  it  lasted  in  the  way  of 
medicine.  I  changed  their  rests  every  other  day,  and  had  them  driven  considerably 
every  day.  Under  this  treatment  I  lost  but  few,  and  escaped  bettet  than  my  neigh- 
bors. Still  I  do  not  advance  this  as  a  sure  means  of  cure.  I  have  more  faith  in  i^ 
however,  than  in  all  the  drugs  of  the  apothecary  combined.  Others  have  tried  the 
same  treatment  to  some  advantage.  The  disease  is  very  destructive  here  aoin  this 
winter.  I  sincerely  hope,  with  the  combined  efforts  of  yourself  and  the  stoek-nusen 
of  the  ooxmtry,  that  some  preventive  may  be  found  for  this  soonrge. 

Mr.  Oeoegb  p.  Webeb,  proprietor  of  Header  farm,  Pawnee,  Sanga- 
mon comity,  says : 

So  much  has  been  written  and  said  on  the  subject  of  hog-cholera  that  its  consideia- 
tion  has  become  almost  disgusting.  Nevertheless,  in  a  ^s-ork  of  such  great  importance, 
I  am  always  ready  to  enlist.  Swine,  like  all  other  clasiaes  of  animals,  are  subject  to 
numerous  diseases ;  but  since  the  first  cases  of  what  I  regard  Strictly  as  hog-choleia 
were  known  in  our  county,  all  the  swine  ailments  are  call^  cholera.  If  an  minimal 
becomes  affected  in  any  way,  the  trouble  being  invisible,  vt  is  at  once  prononn<^ 
cholera.  Hence  the  great  trouble  so  often  encountered— incorrect  treatment  and  ulti- 
mate failure.  The  disease  was  first  introduced  into  this  county  about  twenty  years 
ago  by  large  droves  of  half-starved  Missouri  hogs,  bought  there  at  a  very  lowprioey 
owing  to  scarcity  of  corn,  and  brought  here  to  fatten  when  crops  were  fine.  These 
animals  were  put  upon  a  full  food  of  dry  com,  and  in  a  few  days  many  of  them  were 
taken  with  violent  fits  of  retching.  In  a  few  houre  the  bowels  would  begin  to  operate 
freely.  Evident  signs  of  griping  in  the  bowels  accompanied  these  discharge^  whieh 
constantly  grew  more  fi^(inent  and  severe  until  death  relieved  the  sufferer.  Some- 
times within  a  single  hour  from  the  first  symptom  the  animal  would  die,  while  o^en 
would  last  twenty -four  hours,  or  even  longer.  Very  few  of  these  animals,  thus  afflict«dL 
recovered.  No  remedies  that  I  have  heard  of  were  used,  as  it  was  thought  to  be  canaed 
by  the  high  feed  closely  following  the  extreme  starvation  to  which  they  had  been  aub- 
jected.  In  a  short  time,  however,  the  native  hogs  began  dying  in  a  similar  manner, 
which  caused  no  little  alarm.  Since  that  time  our  county  has  not  been  firee  &om  this 
plague.  Then  began  the  discussion  aa  to  contagion,  epidennc.  «feo.,  with  which  all 
are  acquainted  who  have  paid  any  attention  to  the  disease.  Wnile  these  points  have 
never  been  decided.  I  regard  them  as  matters  of  great  importance. 

The  symptoms  01  hog-eholera  are  about  as  follows:  Disposition  to  remain  qniet; 
when  driven  up  to  feed  will  smell  of  the  food  but  refuse  to  cat;  stand  drawn  up  with 
feet  under  the  body^  back  arehed,  head  and  ears  drooping,  eyes  look  weary  and  fire- 
qnently  inflamed ;  violent  retching  and  vomiting ;  griping  and  evident  pains  and  cramps 
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In  bowelB ;  severe  Bconrlng,  and  diacliargee  not  always  of  same  character.  Death  osnally 
•ittnee  firom  within  one  to  thirty -six  hours.  If  the  latter  period  is  passed  recovery  is 
not  anfi^qnent.    Animals  ouce  affected  are  not  so  liable  to  attack  In  the  futoro. 

It  woiild  require  hundreds  of  pages  of  closely-written  matter  to  give  in  detail  the 
Tftded  treatment  and  remedies  used  for  this  malady.  Almost  all  the  minerals  and  veg- 
etables in  their  different  forms  are  prepared  for  medicines;  stone  und  charcoal,  lime 
and  ashes,  the  differeut  kinds  of  oils  and  salts,  sulphur  and  soda  and  the  various  acids, 
mixed  and  compounded,  mercury  and  arsenic;  indeed  the  entire  list  is  given  for  aught 
I  know.  I  have  known  of  seeming  wonderful  cures  and  strange  failures  under  the 
•ame  treatment  and  remedies.  My  opinion,  founded  upon  practical  tests  and  observa^ 
tions,  \b  that  the  disease  is  epidemic  and  contagious.  Animals  should  have  the  lars^est 
possible  range;  they  should  never  be  housed  except  in  bad  weather;  their  feeding- 
place  should  be  changed  as  often  as  once  In  two  or  three  weeks;  their  beds  should  be 
eareAilly  attended  to,  and  all  tiie  trash,  old  beds,  and  collections  alx)ut  pens  and  sheds 
should  be  burned  as  often  as  once  a  week,  and  the  ashes  left  for  the  pigs  to  eat.  Pigs 
should  have  access  to  pastures  as  much  Of  the  year  as  possible;  they  should  be  fed  all 
th«  slops  from  the  kitchen  and  the  dairy,  or  as  much  of  it  as  they  will  drink  in  the  dry 
weather  of  late  summer  and  in  midwinter;  feed  and  water  regularly,  and  never  give 
medicine  unless  the  bowels  become  constipated ;  then  air-slaked  lime,  wood  ashes,  and 
s  little  salt  is  the  beet  remedy.  The  condition  of  the  bowels  may  be  reatlily  known  by 
watching  the  droppings.  I  am  fuDy  convinced  that  if  the  bowels  are  kept  in  a  healthy 
condition  there  will  be  no  such  thing  as  hog  cholera,  so  called,  or  in  fact  many  other 
diseases.  This  should  be  done  by  cleanliness  and  caredul  feeding,  watering,  <&c.,'and 
not  by  dosing  with  poisonous  medicines. 

Of  course  my  po$t-mortem  examinations  have  not  been  strictly  scientific,  as  I  am  not 
a  veterinary  surgeon.  The  results  invariably  satisfied  me.  however,  that  the  whole 
•tomaeh  and  bowels  were  deranjred,  usually  inflamed,  as  u  greatly  excited.  I  have 
fennd  nothing  that  would  Justify  a  specified  location,  or  a  reasonable  cause  for  tha 
diseasa.  I  have  examined  manv,  ae  In  former  years  I  lost  them  by  hundreds.  After 
sll  my  reading,  observation,  and  actual  experience,  I  pronounced  the  whole  thing  a 
mystery  that  can  only  be  solved  by  accident,  time,  or  science. 

Mr.  Donald  Mubohison,  Toolim,  Stark  county,  says: 

Tto/t  sevtsral  y6an  past  the  hog-oholera  has  anntiaUy  been  destroying  immense  ntun- 
ben  of  hogs  thronghont  various  sections  of  this  country.  The  probability  is  that 
1850,000  would  not  cover  the  losses  in  this  county  alone  since  the  disease  first  made  its 
Mpearanoe.  I  am  a  farmer,  and  have  been  extensively  engaged  in  hog-raising,  and 
Ukerefore  have  given  the  disease  a  great  deid  of  careful  thought  and  study,  and  I  be- 
lieve I  have  now  found  a  sure  rem^y>  if  given  in  the  first  stages  of  the  disease.  The 
recipe  is  sa  follows:   • 

Make  a  strong  tea  of  smartrWeed.  After  the  weeds  are  separated  from  the  solution, 
add  one-eighth  of  a  x)ound  of  arsenic  and  one-fburth  of  a  pound  of  concentrated  Ive, 
and  from  one-fourth  to  one-half  spoonful  of  flaxseed  to  the  hog  (according  to  the  size 
oC  the  animal).  It  is  best  to  have  the  solution  boiled  over  a^lu  after  the  flaxseed  is 
added,  or  else  have  the  flaxseed  cooked  in  a  smaller  vessel  and  thoroughly  mixed  with. 
the  tea  after  the  weeds  are  separated  fix>m  it,  then  mix  a  sufficient  quantity  of  oats  in 
tbe  tea  to  eosk  it  all  tp,  and  feed  to  the  infected  hogs  night  and  morning  as  much  of 
it  as  they  will  eat.  Cfive  them  no  othet  food  for  a  week  or  ten  days,  or  until  they 
begin  to  show  unmistakable  signs  of  returning  health,  when  this  feed  may  be  gradn- 
allv  lessened  and  com  given  in  its  place,  gradually  at  first,  ahd  increased  as  the  other 
is  diminished. 

The  flaxseed  is  not  necessary  unless  the  bowels  are  constipated,  which  is  generally 
the  case  in  advanced  stages  of  the  disease.  Some  fanners  use  salts  when  tbe  bowels 
beeome  constinated ;  but  It  is  about  the  worst  thing  that  can  be  given,  as  it  is  a  blood- 
oooler  and  a  blood-weakener.  Although  (t  may  give  temporary  relief  it  prostrates  the 
syttem,  and  in  a  few  days  the  hog  will  be  in  a  mnob.  worse  condition  than  it  was  at 
mrst  The  flaxseed  is  a  good  laxative,  and  at  the  same  time  is  very  nourishing  and 
sttencthening  to  the  system.  The  1^  seems  to  be  a  good  tonic  as  well  as  a  good 
retaeSy  for  cough  in  hogs.  The  arsenic  also  acts  as  a  tonic,  besides  it  kills  the  worms 
with  which  all  hogs  (with  very  few  exceptions)  are  troubled.  The  smart- weed  is 
probably  about  the  best  remedy  fbr  inflammation  that  we  have;  it  is  wanning  and 
strsnji^nening  to  the  system,  and  gives  tone  to  and  equalizes  the  circulation  of  the 
blood.  Just  what  seems  to  be  needed,  as  the  disease  is  a  congestion  of  the  lungs. 

Mr,  John  C.  Andebas,  Manchester,  Bcdtt  county,  says: 

In  this  vicinity  the  losses  have  been  very  great  from  di^eaRes  among  hogs,  that  of 
tiioleta  being  the  most  prevalent.  The  loss  of  pigs  recently,  from  one  to  two  months 
old,  within  a  circuit  of  two  miles,  has  been  over  four  hundred  head.  In  a  herd  of  one 
htmdied  and  fifty  head  only  two  were  left;  in  another  of  ninety  head  but  eight  Were 
left.    The  first  symptoms  were  extreme  chilliness,  even  when  the  thermometer  ranged 

Digitized  by  VjUUV  IC 


428        REPORT  OF  THE  COMMII^SIONER    OF  AQRICULTURE. 

from  90^  to  950  Fahrenheit.  This  was  shown  by  their  crowding  in  beds  at  mid-dftT, 
and  a  general  discoloration  of  the  skin,  that  of  black  hogs  assmning  a  graj  or  puroid 
hne,  and  the  wliite  animals  a  pinkish  tinge ;  this  was  followed  by  nigh  fever  ana  a 
general  breaking  down  of  all  the  animal  tissues,  and  fatal  results  within  from  three  to 
five  days.  With  older  hogs  the  preliminaiy  symptoms  are  the  same,  but  the  fatality 
is  not  so  great.  Recovery  is  generally  followed  by  loss  of  hair  and  sometimes  Um 
sloughing  off  of  large  pieces  of  flesh.  The  animal  is  almost  worthless  for  feedinf 
purposes  for  at  least  one  year. 

As  to  remedies  there  have  been  none  found  that  can  b^  relied  on  with  any  certainty. 
Different  compounds  of  antimony,  arsenic,  poke  root,  and  iron  (sulphate  of  iron)  are 
used  in  some  cases  with  apparent  benefit.  Dissection  shows  a  general  inflammatoiy 
condition,  centering  sometmies  in  the  stomach,  but  more  generally  on  the  lungs.  The 
general  breaking  up  of  all  the  animal  tissues  is  shown  by  rapid  decomposition  as  soon 
as  death  ensues.  The  usual  bird  scavengers  seldom  feast  on  the  carcass  6f  a  hog  that 
has  died  of  cholera. 

There  are  several  other  diseases  which  hogs  are  subject  to,  among  which  is  pneu- 
monia. The  symptoms  are  high  fever  and  general  debility,  and  ultimately  eictzoma 
emaciation,  with  small  percentage  of  death.  Long  continued  and  the  best  of  feeding 
will  rarely  overcome  the  extreme  leanness  of  the  animaL  Dissection  generally  shows 
atrophy  of  part  of  the  lungs,  and  general  adhesions.  I  t^nk  a  thorough  investigation 
of  this  subject  by  competent  persons  would  result  in  great  good  to  the  entire  country. 

Mr,  J,  Zimmerman,  Mount  Cannel,  Wabash  conhty,  says: 

No  diseases  among  farm  animals  have  Recently  come  under  my  observation,  excejit 
diseases  among  swine.  With  the  various  forms  of  so-called  hog-cholera  I  have  had 
considerable  experience  in  my  own  stocky  and  observation  among  that  of  my  neigh- 
bors. The  report  of  Dr.  Detmers  to  the  Missouri  State  Board  of  Agriculture,  a  year  or 
two  ago,  contains,  in  the  main,  a  better  description  of  the  disease  than  I  oould  Rive, 
as  weu  as  the  best  remedial  ana  preventive  prescriptions  I  have  yet  tried.  His  state- 
ment, however,  that  hogs  kept  in  small  numbers,  as  by  people  in  towns^  are  compara- 
tively free  from  disease,  is  not  at  all  borne  out  by  the  facts  in  this  vicinity. 

The  greatest  fatality  is  among  pigs ;  but  I  am  well  convinced  this  is  to  a  ve^  con- 
Biderable extent  from  mange,  although  denominated  "cholera,"  with  all  other  diseases 
to  which  the  hog  is  subject.  While  induced  in  many  instances  by  perfectly  obvious 
causes,  I  think  the  mange  in  many  cases  is  inherited,  or  is  the  result  of  iigadicions 
breeding.  For  instance,  I  have  one  sow,  now  suckling  her  third  litter,  whose  pin  in 
each  case  have  been  mangy,  although  treated  as  other  pigs  that  remained  free  from 
mange.  She  has  in  each  case  been  bred  to  her  own  sire :  none  of  my  other  sows  have 
been  bred  to  a  related  male.  It  sometimes  happens  with  me  that  a  sow  couples  with 
a  young,  immature  male ;  the  progeny  in  nearly  every  such  cas^  are  diseased. 

The  nesting  of  swine  under  Dam-floors  and  the  like,  i  e.,  under  any  low,  tight  got- 
ering,  where  there  is  not  free  circulation  of  air  about  the  a-ninmia^  is,  in  my  experi- 
ence, a  certain  inducing  cause  of  cholera. 

I  have  had  better  success  from  the  use  of  Dr.  Detmer's  remedies,  namely,  tartar- 
emetic  and  calomel  (particularly  tartar-emetic),  and  seclusion  of  the  animal,  than  from 
any  other.  I  have  administered  it  to  quite  a  number,  and  have  called  the  attention 
of  my  neighbors  to  it,  and  know  of  no  instance  in  which  tt  has  Hben  administered  that 
it  has  not  been  attended  with  beneficial  results.  I  can  hardly  think  of  anything  that 
has  not  been  recommended  as  a  cure  for  cholera.  I  have  tried  dozens  of  so-called  reme- 
dies, sometimes  with  apparent  success,  but  ninety-nine  out  of  one  hundred  of  these,  I 
am  positive,  are  called  remedies  on  no  sufficient  basis  of  extended  experiment.  It  maj 
be  so  also  with  the  above.  So  far  my  experience  and  observation  are  largely  favor- 
able to  its  efficacy. 

I  feed  in  a  large  wood  lot,  where  there  is  plenty  of  water  and  shelter  from  oold 
winds.  I  throw  com  on  the  ground  by  wagon-loads  for  the  animals  to  run  to  when 
they  wish,  but  never  two  loads  consecutively  at  the  same  place.  I  break  up  the  xtests 
occasionally  and  compel  a  change  of  sleeping  quarters.  I  feed^  at  least  once  a  week, 
a  mixture  of  salt  and  wood-ashes.  I  breed  only  from  mature  animals,  preferring  Be^- 
shires  for  mothers  and  Polands  for  sires,  but  lay  particular  stress  on  maturity  of  breed- 
ing stock.  Whenever  I  find  an  animal  refnsmg  its  food,  or  wheezing  pahdfhlly,  or 
with  an  appearance  of  thumping  in  its  sides  when  it  breathes,  or  nestung  down  and 
shivering  as  if  it  had  a  chilL  I  remove  it  from  the  lot  as  quickly  as  possible  and  feed 
it  from  two  to  four  grains  01  tartar-emetic  in  a  small  quantity  of  potato  cooked  with 
a  little  grease  to  tempt  an  appetite.  Whatever,  if  any,  of  these  measures  may  be  tha 
cause,  my  swine  have  been  measurably  fne  from  cholera  during  the  past  four  yean. 
Still,!  recognize  the  danger  that  it  may  break  out  amone  them  in  a  week,  and  1^ 
the  paradox  that  if  it  were  not  for  the  losses  by  cholera  tnere  would  be  no  profit  in 
hogs. 

1  cannot  ^ve  a  reasonable  guess  at  the  average  duration  of  attacks,  so  wide  is  flM 
T«rianoe»   I  think  at  least  sij^  per  oent  of  the  oases  piOTofritaL 
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Mr.  EzBinET«  HEMSiNaEB,  Bumt  Prairie,  White  county,  says: 

All  the  material  drawbacks  we  have  here  in  stock-raisiiig  is  that  among  swine,  known  ^ 
as  "  hog-cholera/'  Jaid  from  this  canse  onr  fanners  have,  to  say  the  least,  been  kept 
down,  and  some  of  them  have  even  lost  their  homes.  We  have  suffered  from  it  now 
for  seyenteen  or  eighteen  years,  it  having  reached  us  in  less  than  twelve  months  after 
it  first  started  in  Ohio.  In  the  first  place,  we  are  convinced  that  it  is  a  contagious 
disease,  as  hogs  very  rarely  take  it  in  any  other  way  than  from  contact  with  diseased 
animals.  I  live  in  a  hoe-raising  district,  and  for  twelve  years  past  this  has  been  the 
oniversal  belief  of  our  &rmers.  In  all  this  time,  with  the  closest  observation,  we  have 
not  known  certainly  of  a  case  where  hogs  were  kept  in  an  inside  inclosure  where 
others  conld  not  reach  them. 

It  is  also  a  well-established  fact  that  hogs  have  the  disease  but  once.  Though  some 
of  the  herd  may  sometimes  show  signs  of  the  disease,  they  never  take  it  again  under 
any  ciromnstances.  A  sow  may  pass  through  cholera  when  a  pig.  If  kept  for  a  far- 
rowing sow  she  will  continue  to  bear  her  pigs  in  the  midst  of^a  d^g  herd  until  she 
diee  of  old  a^e,  and  never  again  be  afiected  by  the  disease.  What  is  very  strange  and 
nnaccountable,  is  the  fact  that  her  pigs,  as  long  as  they  draw  nourishment  from  the 
mother,  will  not  take  the  lAiolera,  but  as  soon  as  they  are  weaned  they  take  it  as  others 
do. 

The  disease  usually  sweeps  over  our  country  once  each  year.  Sometimes  two  years 
may  intervene,  but  such  a  rest  we  have  never  had  more  than  once  or  twice.  It  gener- 
ally reappears  about  eight  or  ten  months  from  the  time  of  its  previous  appearance, 
Inst  as  measles  and  whooping-cough  in  the  human  family  perioaically  reappear.  We 
lear  of  the  disease  as  existmg  at  some  distant  point,  and  watch  its  progress.  It 
f;radually  approaches  until  it  reaches  our  next  neighbor.  If  we  can  now  succeed  in 
keeping  our  hogs  and  pigs  in  an  inside  inclosure,  at  some  distance  from  the  infected 
ones,  they  will  remain  siue ;  but  if  they  are  allowed  to  smell  of  a  sick  hog  through  the 
fence  they  invariably  take  the  disease,  which  makes  its  appearance  in  eight  or  nine 
di^  after  being  expiosed  to  it. 

The  first  symptom  of  the  disease  is  a  short,  quick  cough  when  disturbed^  and  an 
inclination  to  lie  in  bed.  Some  will  be  severely  purged  and  others  wOl  vomit,  while 
some  will  do  both.  These  symptoms  are  followed  bv  high  fever,  unusual  thirst,  and  a 
high,  purplish  discoloration  of  the  ears,  belly,  and  flank.  The  duration  of  the  attack 
creatly  varies.  Some  die  within  teh  minutes  after  the  first  decided  symptoms  mani- 
fest themselves,  while  others  may  linger  a  month  and  then  die.  The  fatality  of  the 
disease  also  varies.  Some  herds  mav  escape  with  a  loss  of  25  per  cent.,  while  others 
may  be  decimated  to  the  extent  of  90  per  cent.  It  is  not  uncommon  to  hear  of  the  loss 
of  all  in  small,  well-kept  herds.  The  average  loss  is  about  50  per  cent,  of  all  hogs 
attacked. 

As  to  cures,  we  have  found  none.  The  most  successful  treatment  we  have  ever  found 
is  to  keep  them  away  frt>m  water  and  sheltered  from  snow  and  rain.  It  matters  not 
how  hot  the  weather  may  be,  they  should  have  no  water  either  to  drink  or  wallow  in. 
If  they  have  grass  or  clover  to  feed  on,  give  them  nothing  else.  It  is  better  for  them 
to  have  nothing  at  all  for  the  first  week  than  to  feed  them  on  com.  They  should  not 
be  crowded,  and  if  daily  changed  from  field  to  field,  so  much  the  better. 

The  m£^orit^  of  wr^rs  on  hog-cholera  seem  to  know  but  little  about  the  disease 
which  bears  with  such  crushing  wei^ght  on  this  and  similarly  situated  districts.  It  is 
claimed  by  almost  all  of  them  th&t  it  is  the  neslect  of  proper  sanitary  conditions :  but 
when  the  disease  prevails,  it  is  a  well-known  met  that  among  the  best-fed  and  best- 
crown  hogs  the  fatality  is  three  or  four  fold  that,  which  attends  hard-favored,  poor 
shrimps  that  are  but  half  fed  and  never  properly  cared  for.  We  all  agree  that  un- 
healthyfood  and  foul  bedding  engenders  disease  among  swine,  but  that  has  no  relation 
to  our  Western  hog-cholera. 

In  all  older-settled  parts  of  our  country,  hoes  are  restrained  from  running  at  large. 
This  is  the  practice  in  the  prairie  counties  of  Central  Illinois,  where  the  disease  is  not 
known ;  but  even  in  this  section  of  the  State  there  are  some  farmers  who  shut  their 
hogs  up  in  the  bam-lot,  where  th^  are  compelled  to  bed  in  the  manure  heap,  and 
where  they  soon  sicken  and  die  of  mth.  Those  who  raise  hoes  successfully  keep  them 
on  clover  in  summer ;  and  if  they  have  the  range  of  the  whme  field  for  choice  of  bed- 
ding and  of  cover,  they  will  bed  in  a  clean  place.  We  think  we  have  learned  by  ex- 
perience that  there  is  no  more  healthy  diet  than  clover  for  hogs,  yet  it  is  not  uncom- 
mon for  75  per  cent,  of  those  so  k^pt  to  die  in  the  clover-field. 

Some  persons  urge  as  an  argument  against  the  theory  of  contagion  that  the  disease 
must  have  a  start  somewhere.  We  know  it  has  a  start ;  but  where  and  for  what  pur- 
pose, we  are  ignorant.  Isolation  sometimes  prevents  its  appearance,  but  not  always. 
I  have  practiced  this  plan,  and  sometimes  have  succeeded  in  preventing  the  appearance 
of  the  disease ;  but  at  other  times  I  have  failed,  and  have  lost  hogs  to  the  amount  of 
|1,000  at  one  visitation. 

Since  cholera  has  proved  so  fatal  among  hogs,  every  sick  or  dead  hog  is  charged  to 
the  account  of  this  disease.  Even  scientific  investigators  have  greatly  erred  in  mis- 
taking manure-befouled  sick  hogs  for  cholera  cases.  Digitized  by  ^^UUS!  iC 
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Mr.  \y.  O.  iVXiLLARi),  Oalet»^  Whitoaides  ooonty^  sa^: 

About  oue  year  a^o  the  socretarv  of  the  State  Board  of  AgiioultnTe  of  thia  State 
lent  me  a  blank  to  Ull  out  in  regura  to  the  ao-callod  hog-cholora^which  was  then,  as 
now,  verj'  dostnicti  ve  to  all  clai^st-s  of  swine.  I  made  out  a  report,  and  it  was  publiahod 
in  connect  ion  wi  tl\  a  Dumber  of  others  from  dilTorent  parts  of  the  State.  When  I  mado 
that  report  I  had  never  been  visited  wilh  the  disease,  and  consequently  was  unable  to 
give  as  accurate  a  diagnosis  as  I  may  be  able  to  give  you.  The  disease  first  made  its 
appeaiance  in  this  locality  in  August,  187C.  But  little  attention  was  paid  to  it  at 
first,  perhaps  because  we  thought  it  would  not  spread.  But  we  were  soon  convinoed 
that  nothing  had  ever  passed  through  the  country  that  was  so  serious  aa  this.  It 
made  its  appearance  in  my  herd  about  the  1st  of  June  last,  eventually  almost  annihi- 
lating  them.  When  it  tirst  appeared  I  had  two  hundred  and  seven  .very  fine  animals 
of  the  best  English  Borkshure  breed.  Thirty  days  after  I  had  but  seventeen  lefL  my 
loss  being  one  nun di-ed  and  ninety.  While  i)erhapa  I  may  be  considered  one  or  our 
largest  swine-growers,  yet  my  losa  waa  no  greater  in  proportion  than  it  waa  in  tha 
smaller  herds. 

The  farmers  all  over  this  Western  country  are  to-day  being  visited  with  the  woitt 
aoourge  that  haa  ever  made  its  apnearance.  In  this  section  they  are  loains  ^m 
twenty-five  te  one  hundred  and  fiftv  nead  of  swine  each.  As  to  the  nature  of  tne  dis- 
ease, I  think  it  a  typhoid  fever,  and  it  is  so  called  by  almost  every  one  who  has  made 
an  investigation.  The  first  wo  discover  wrong  with  the  ho^  is  its  refusal  to  eat ;  and 
it  acts,  as  we  term  it,  dumpish.  It  either  has  a  diarrhea  or  is  costive.  Its  excrements 
are  very  oflfensive.  Very  many  are  taken  with  vomiting,  while  some  are  afiected  with 
bleeding  at  the  nose.  They  seem  to  be  thirsty  and  have  a  desire  to  lie  in  water  a  large 
portion  of  the  time.  Their  eyes  are  red,  and  white  matter  stands  in  the  conxera  of 
them,  while  many  of  them  have  a  white  mattery  discharge  from  the  noaa.  Ttiey 
usually  live  some  two  or  tluee  weeks  after  the  firat  svmptona  are  observable.  I  have 
Been  many  of  them  where  the  fever  had  either  aettled  in  the  head,  eyea,  noaa,  oir  l^ga, 
and  in  such  cases  some  would  become  blind  and  others  deaf.  We  have  every  reaaon 
to  regard  the  disease  as  contagious,  and  I  believe  a  prevehtion  better  than  a  oura.  A 
few  noes  recover  fix>m  the  dis^Sise,  but  a  large  nu^orify  die.  We  have  done  eveiythinf 
we  could  to  effect  a  cure,  but  so  mr  every tmng  we  have  tried  haa  proved  a  failure.  I 
hardly  think  it  necessarv  to  say  what  we  have  given,  yet  it  will  do  no  harm.  Wo  have 
given  arsenic,  nux-vomica,  oolomel,  aalta,  aoda.  concentrated  lye,  and  Dr.  Heniok'a 
German  Ho£-Cure.    Bleeding  haa  also  been  tried. 

When  mynoga  were  taken  they  were  on  grass,  on  a  lot  of  seventy  acrea,  well  watered 
with  pure  spring  water,  and  had  no  grain.  Others  that  were  aiok  had  grain  and  grasa, 
with  good  spring  water.  Still  others  had  grain  and  alopa  tcom  the  houae  and  no  grais 
or  water.  But  all  were  aick.  My  land  is  rolling  praine.  with  no  standing  water  or 
low  places  on  the  farm.  The  farmers  generally  are  well  off  and  take  ggod  care  of 
their  stock,  and  the  m^jorify  have  them  uieltered  in  bad  weather. 

INDIANA. 

Mr.  John  K.  Bsvis,  TaylorviUe,  Bartholomew  oomity,  says : 

I  will  give  you  my  own  experience  with  the  hog-cholera,  aa  it  ia  called.  It  fiiat 
made  its  appearance  on  mv  farm  in  September,  18^,  when  I  loat  sixty  head.  I  ex- 
amined ciuite  a  number,  and  found  them  all  apotted  on  the  belly,  and  the  throat  ftdl 
of  clotted  blood.  It  appeared  again  on  my  farm  in  June,  1875,  when  I  loat  ninety 
head.  The  disease  worked  different  from  ita  course  in  1857.  Some  would  lose  their 
appetite  and  dwindle  away  to  mere  skeletons  before  death  ensued,  while  others  urould 
die  in  a  few  hours ;  some  would  squeal  as  if  in  great  pain,  and  would  soon  die ;  others, 
again,  would  take  spasms,  which  would  last  for  some  days,  and  then  die.  I  oaed  cop- 
peras, sulphur,  madder,  turpentine,  antimony,  coal-oil,  in  £act  all  the  remedies  that  I 
could  hear  o^  but  without  effect ;  at  least,  all  that  I  doctored  died. 

Recently,  1  have  come  to  the  conclusion  that  the  rooter  on  the  nose  was  put  there  for 
a  purpose,  and  have  not  rung  or  cut  the  nose  of  any  swine  since.  I  have  no  reason  to 
comphun,  as  my  hogs  have  since  done  well. 

Mr.  G.  W.  Baldogk,  Charlestown,  Clarke  county,  says : 

The  disease  known  here  aa  hog;-cholera  aeema  to  prevail  all  over  the  hog-growing 
country.  It  prevails  as  an  epidemio  in  this  neighborhood  and  county.  Mr.  Da\id  Lutx 
recently  lost  one  hundred  and  twenty-three  he«kl ;  Mr.  Isaac  Koons,  two  hundred  head; 
Mr.  Floyd  Ogden,  two  hundred  head ;  Mr.  Samuel  Lewman.  forty  head;  Mr.  6.  B.  Luis, 
fifty  head ;  Mr.  John  King,  fif^  head ;  Mr.  David  King,  tlurty-fi ve  headj  the  writer, 
fifty  head ;  and  so  on  throughout  the  entire  neighborhood  All  diaeaaea  aflfecting  awint 
are  erroneously  classed  under  one  head,— that  oif  cholera.  My  hoga  were  afflicted  witii 
what  I  conaidered  a  lung  diaeaae,  thtf  aymptoma  of  which  were  about  aa  £ollowa:  The 
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aninml  becatn^i  very  stapid,  uad  loat  its  deure  tor  tbod.  It  >viiuld  loincd  alaghtly  of  its 
foody  but  would  swallow  but  very  little,  Some  of  tbem  \v  ould  coagh  a  great  deal  aud 
others  but  little,  wbile  btill  a  few  others  would  not  coUj^h  at  all.  Al though  the  cough- 
ing showed  the  pi&ence  of  diseatie,  I  did  not  consider  it  one  of  the  leading  symptoms. 
Aitor  the  disease  becomes  fully  developed  they  become  constipated,  and  the  leces  hard 
and  very  oftensivo.  They  nest  around  and  seem  to  want  to  sleep  all  the  time ;  eat 
nothing  and  soon  die.  There  is  no  known  epecihc  remedy  for  this  disease,  be  it  what 
it  may.  As  a  remedy  I  tried  sulphur  and  copperas,  wood-ajshes,  and  soft  soan.  These 
things  seemed  to  give  the  well  hogs  a  fine  apj  etite.  I  gave  one  shoat  a  half  pint  of 
castor  oil,  which  purged  it  freely  and  it  recovered.  As  soon  as  I  commenced  ^ding 
the  above  ingrediente  I  had  no  more  sick  hogs.  Perhaps  some  of  them  may  prove  a 
preventive,  but  I  am  sure  neither  of  them  can  be  regarded  as  a  remedy. 

Mr.  Jambs  Febouson,  Ashborough,  Olay  county,  says: 

For  fifteen  years,  at  intervals;  what  is  known  as  hog-cholera  has  been  very  dostrao- 
tive  among  this  class  of  farm  animals  hero.  Personally  I  have  had  but  little  experie^oa 
with  it.  m  some  the  symptoms  are  refusal  of  food,  stupor,  apparently  nearly  deaf  and 
blind,  constipation,  and  death  within  from  one  to  five  days.  Others  have  vomiting 
and  lax  evacuations,  of  which  seven-tenths  die  soon. 

Of  the  cause  of  the  disease  I  know  nothing  certain,  nor  have  I  heard  a  rational  theory 
from  our  farmeiB.  Various  drugs  are  administerea  as  long  as  the  hog  survives  tho 
disease  and  the  doctoring.    I  know  of  no  reliable  remedy. 

Apparently  it  is  safe  to  assume  that  worms,  and,  possibly,  other  parasites  on  the 
disectiye  organs  are  the  cause  of  most  hog[  diseases.  Hogs  that  have  freonent  doses  of 
■mnhury  copperas,  turpentine,  and  arsenic,  with  free  access  to  wood-asnea  and  char- 
ooai,  are  usually  healthy,  and  aLmost  exempt  from  cholera. 

itr.  Samuel  Waemoth,  Princeton,  Gibson  county,  says : 

The  only  animals  affected  with  diseases  in  this  county  this  year^  or  for  several  yean 
past,  are  the  hogs.  The  disease  is  known  as  cholera,  and  has  this  year  carried  off  at 
least  one-half  the  hogs  in  the  county.  Young  pigs  are  generally  the  first  to  be  attacked, 
uid  very  often  they  aU  die.  Then  it  attacks  tne  older  nogs,  and,  as  a  rule,  half  of  them 
die— sometimes  more  and  sometimes  less. 

Tha  disease  does  not  act  the  same  in  every  case.  Some  of  them  are  scTerely  pxu'ged 
and  lose  their  appetites  and  refuse  to  eat.  Borne  die  suddenlv,  while  others  will  five 
for  weeks  moping  about  without  eating  anything.  Some  of  them  wiU  lose  a  portion 
of  their  flesh,  wl3oh  falls  off  the  bones  while  thev  are  yet  alive. 

Fanners  have  different  ways  of  treating  the  disi/ase,  but  I  belieye  there  is  no  cure 
after  the  malady  has  passed  a  certain  stage.  I  think  it  is  brought  on  by  worms,  and 
therefore,  if  the  worms  could  be  kept  omt  of  the  hogs  they  would  not  be  liable  to  the 
disease.  Salt  and  hickory  ashes,  with  sulphur  and  copperas,  will  be  found  good  ^re- 
ventiTes.  Any  one  who  will  find  a  sure  cure  or  preventive  will  deserve  the  Blanks  of 
the  American  people. 

Mr,  H.  Shugabt,  Marion,  Orant  county,  says : 

There  is  a  very  destructive  disease  among  hogs  here,  called  cholera,  but  in  my  opin- 
ion it  is  lung-fever.  No  remedy  has  been  aiscovered  that  I  am  aware  of.  It  is  said 
that  hogs  do  best,  and  are  less  liable  to  be  attacked  by  the  disease,  that  have  clear, 
running  water  to  drink,  and  are  kept  from  a  mud- wallow.  This  is  a  mistake,  as  more 
hogs  die  from  the  disease  that  are  kept  along  water-courses  than  among  those  that  are 
kept  at  a  distance  from  Greeks. 

Mr,  John  Kendall,  Amo,  Hendricks  counts^,  says: 

The  only  disease  prevailing  here  among  any  class  of  farm-animals  is  that  affecting 
swine.  A  diagnosis  of  the  disease  as  a  rule,  seems  to  be  about  as  follows :  First,  the 
existence  of  a  dry  cough  for  weeks  before  any  dangerous  symptoms  are  maniftisted; 
second,  refusal'to  eat,  and  a  disposition  of  the  animal  to  lio  down  with  its  feet  under 
its  body;  third,  excessive  purging  in  many  cases,  the  excrements  freciuently  l>©ing 
black ;  fourth,  constipation.  In  cases  where  the  urine  is  very  yellow,  or  where  bleed- 
ing at  the  nose  occurs,  death  soon  follows.  Many  wiU  linger  a  long  time  after  they 
have  lost  aU  disposition  to  eat ;  others  will  die  within  a  veiy  few  days.  The  mortality 
is  greatest  among  pigs.    Where  older  hogs  are  attacked  from  10  to  25  per  cent,  recover. 

Every  hog  that  dies  in  this  section  of  coimtiy  is  said  to  have  died  of  cholera.  On 
examination  dead  ones  were  found  to  contain  worms  in  the  intestines.  No  satisfactory 
remedy  has  been  found,  notwthstanding  the  many  "patents"  and  "sure  cures." 

The  disease  prevails  more  extensively  during  July,  August,  and  September,  and 
diminishes  as  frost  and  cold  weather  approach.  A  lot  of  luy  pigs  were  aUected  with  a 
cough,  as  before  stutc<l,  but  about  the  tiret  uf  September  I  had  a  valuable  horse  die.  J 
cut  the  carcass  open,  salted,  and  allowed  the  pigs  to  devour  it.  Soon  after  they  com* 
menced  feeding  on  it  the  cough  disappeared,  and  the  pigs  have  since  been  apparently 
healthy^    Whether  this  was  due  to  tne  fresh  meat  and  change  of  dieU  I  oimnot.sa;[^  p 
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Mr.  W.  W.  BabneQj  Howard,  Howard  county,  says: 

If  there  is  any  disease  prevailing  among  farm  animals  in  this  county,  except  among 
hogs,  it  has  not  come  to  m^  knowledge.  The  so-called  hoc^-cholera  has,  for  the  last 
year,  prevuled  to  an  alarming  extent  In  some  cases  the  losses  have  been  so  great 
where  large  herds  were  held  as  to  canse  financial  rain.  At  this  time  a  general  foeUng 
prevadls  against  risking  capital  in  this  important  staple. 

The  term  cholera  is  generally  used  to  dedgnate  the  disease,  but  I  donbt  if  a  case  of 
genuine  cholera  has  occurred.  In  some  lociuitics  a  disease  known  as  quinsy  has  pre- 
vailed—swelling  of  throat  and  iaws,  attended  with  high  Inflammation.  No  remedy  is 
known.  In  some  cases  the  kniie  was  used  in  laying  open  the  parts  affected;  but  the 
recoveries  were  not  as  lu^h  as  10  per  cent. 

Pneumonia,  or  congestion  of  the  lungs,  is,  I  think,  the  real  disease.  After  the  hora 
lose  their  appetites  and  refuse  to  eat  they  live  from  twelve  to  forty-eight  hours.  Deati^ 
when  it  comes,  is  instantaneous.  The  animals  fall  dead  in  the  paths  in  which  they 
travel,  or  die  in  the  beds  in  which  thev  sleep.  Where  they  fall  in  snow  there  is  not  a 
sign  of  a  struggle.  They  are  always  found  on  their  bellies,  as  though  their  walk'had 
been  instantaneously  arrested.    All  remedies  seem  worthless. 

Mr,  J.  E.  HoLSTON,  Anderson,  Madison  county,  says: 
Durins  the  past  eighteen  months  we  have  had  a  fearful  epidemic  among  our  hogs, 
called  cholera.  It  has  been  very  fatal,  and  last  year  carried  off  at  least  four-fifths  of 
aU  tiia  hogs  of  the  county.  Some  think  the  losses  were  even  greater  than  this,  bat  to 
be  on  the  safe  side  I  put  the  fiji^ures  at  four-fifths.  For  ten  years  past  the  fanners  of 
this  county  have  been  raising  wr  market  from  25,000  to  30,000  head  of  hogs,  and  dur- 
ing ttte  last  eighteen  months  they  have  lost  by  this  disease  in  this  class  of  animals 
alone,  in  actual  cash  value,  from  $300,000  to  $400,000.  These  figures  are  large,  but 
they  are  below  the  aggrefi^ate  estimate  of  some  of  our  stock-raisers.  In  the  years  1875 
and  1876  we  had  partisl  failures  of  the  wheat  crop;  so  durine  the  two  years,  with 
these  various  causes,  we  have  had  a  signal  financial  £Eulure,  and  it  will  take  at  least 
four  or  five  years,  with  such  crops  as  we  have  this  season,  to  catch  up  again. 

The  symptoms  of  this  so-called  hog-cholera  are  varied  and  complex,  so  mnch  so, 
indeed,  as  to  render  it  very  difficult  to  arrive  at  any  definite  conclusion.  The  tn^ 
symptom  among  young  hogs  or  shoats  is  a  cough,  accompanied  by  a  kind  of  heaving 
or  thumping  in  their  £uiks.    This< 


_  \  continues  for  a  few  hours  or  a  qaj  or  two,  when  the 

animal  cQesT  Some  mope  around,  lie  in  the  shade,  and  refuse  to  eat.  Those  affe^ed  in 
this  way  live  anywhere  from  two  hours  up  to  three  or  four  ^ys.  Some  ble^  at  the 
nose,  some  are  constipated,  while  others  are  laxative.  The  last-named  symptom  is 
n^  and  hogs  thus  affectedf  generally  get  well. 

There  are  numbers  of  so-called  remedies  and  preventives,  but  all  have  proved  abor- 
tive. Soft-soap,  calomel,  black  antimony,  coal-oil,  dog-fonnel  tea,  sulphur,  sulphate  of 
iron,  d&c.,  have  all  been  used,  but  without  effect,  lio  specifio  remedy  or  pievenlive 
will  ever  be  found  untU  the  origin  or  cause  of  this  most  fatal  epidemio  is  discovered. 
The  farmers  of  Ohio,  Kentucky,  Illinois,  Missouri,  Iowa,  Minnesota,  and  MiftTiigMi  an 
suffering  to  as  great  an  extent  from  the  ravages  of  this  disease  as  we  are  here  in  Indiana 

Dr.  John  Kennedy,  Paragon,  Morgan  county,  says : 

Hogs  being  our  staple  production.  I  shall  treat  of  the  various  diseases  affecting  this 
animal,  all  of  which  are  called  cholera.  In  my  opinion  there  are  three  distinoi  dis- 
eases, viz.,  lung  fever  (pneumonia),  erysipelas,  which  ma^  affect  any  one  organ  or 
the  entire  organization  of  the  animal,  and  enteritis  or  enteric  fever,  a  disease  SmUir 
to  hospital  or  camp  or  typhus  fever  in  the  human  system. 

The  former  is  mainly  brought  on  by  exposure  to  changes  of  weather.  The  two  lat- 
ter are  epizootic  and  contagious,  and  so  closely  resem'ble  each  other  that  I  shiU  not 
attempt  a  distinction,  as  they  are  quite  g^enuly  considered  the  same  disease.  I  shiUl 
simply  give  distinctive  symptoms  sufficient  to  enable  the  ordinary  fanner  to  laiow 
what  ails  his  hogs. 

In  the  colder  seasons  of  the  year,  when  the  hogs  are  inclined  to  pile  up  to  sleep  (not 
being  protected,  as  is  nearly  always  the  case  in  our  vicinity),  it  is  noticed  that  some 


of  them  do  not  readily  come  up  for  their  morning  feed,  and  when  they  are  driven  up 
they  seem  stupid  and  not  inclined  to  eat.  They  may  have  a  cough,  or  this  symptom 
may  not  show  itself  for  a  few  days  further  along.  They  are  thirsty  from  the  b^in- 
ning,  and  the  cough,  which  appears  sooner  or  later,  may  be  accompanied  with  bleeoung 
at  ULO  nose  and  mouth,  whicn  is  an  evidence  that  the  lungs  are  seriously  affecte£ 
When  this  latter  symptom  appears  it  may  be  taken  as  an  evidence  that  the  animal 
will  soon  be  ready  for  the  dead-hog  man.  The  symptoms  invariably  indicate  lung 
fever.  The  best  treatment  is  to  at  once  separate  the  well  from  the  sick  ones,  and  u 
XK>88ible  provide  shelter  and  protection  for  alL  K  you  have  too  many  in  the  herd  take 
out  those  that  are  positively  healthy  and  put  them  on  the  market,  and  thereby  reduce 
the  number  until  you  can  <mord  shelter  and  protection  for  the  remainder.    A  cheap 
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•hdter  and  pioteotion  may  be  oonstmcted  by  boarding  solid  tout  fence  so  as  to  shield 
tbem  from  uie  ohillinff  effects  of  the  northwest  winds.  Make  a  ooTer  slantins  from 
the  top  Inward,  and  t£row  in  stalks  and  hnsks  for  bedding.  Farther  on  I  shaO  give 
a  diagram  for  a  bam.  snch  as  every  hog  raiser  shonld  haye. 

The  next  thing  in  the  general  treatment  of  the  disease  is  to  cease  feeding  eyefythinf 
except  slop  made  from  com  meal, 

with  snffioient  salt  added  to  make  ^  ^^^ 

it  palatable.  They  shonld  oot  have 
water  oftener  than  three  times  a 
day.    I  wonld  give  from  one  to  two 

gints  of  water  fit>m  pine  tar,  add-  7 
ig  five  to  ten  grains  of  nitrate  of  ^ 
pota^  to  the  pint.  During  the  ^ 
active  stages  of  the  disease  and  in 
convalescence,  which  will  take 
place  within  from  five  to  seven 
oayB,  I  wonld  ose  chlorate  instead 
of  nitrate  of  potash.  With  this 
simple  treatmentmore  hogs  will  be  ^ 
cnred  than  in  any  other  way  that  ^ 
I  have  known  tried.  If  thought 
proper,  however,  a  small  amount 
of  copperas  may  be  fpven  daring 
convalescence,  say  from  two  to 
five  grains  to  the  hog  three  times 
daily  in  their  swill  or  slop.  As  a 
preventive  for  those  not  affected, 
nothing  is  better  than  the  tar- water 
mixed  with  chlorate  of  potash. 
As  a  disinfectant  copperas  water, 
or  Charcoal  and  wood  ashes,  may 
be  ased.  Carbolic  acid,  if  not  con- 
sidered too  costly,  may  also  be  ased 
in  the  proportion  of  one-half  ounce 
to  a  quart  of  water.  With  this 
the  beds  i^ould  be  sprinkled  two 
or  three  times  a  week,  usinsa  com- 
mon sprinkler  or  a  wisp  of  straw. 
In  cases  of  erysipelas  the  hog 
will  appear  indisposed  and  rather 
mopy.  At  first  its  bowels  are  some- 
whAt  constipated  and  its  feces  dry 
and  hard.  Within  a  few  days  diar^ 
rhea,  though  not  always  a  symp- 
tom, may  be  noticed;  red  or  bluish- 
red  spots  will  appear  on  the  skin ; 
swelling  will  set  in,  anil,  if  the 
hog  does  not  soon  die,  the  hair  will 
begin  to  fall  off,  and  the  skin,  in 
some  cases,  will  become  surfeited 
and  even  crack  open.  The  animal 
wiU  thus  linger  along  for  thirty  or 
forty  days,  and  soinetimea  recover 
after  it  has  been  given  over  t^  die. 
This  disease  is  Imble  to  affect  the 
vital  organs,  and  when  it  does  it 
runs  a  rapid  counx^  proving  fatal 
in  a  few  days  or  resultmg  favorably 
in  a  comparatively  short  time. 
The  distinguishing  symptoms  in 
this  and  enteric  fever  or  inflamms^ 
tion  of  the  bowela  are.  instead  of 
the  red  spots  on  the  skin,  an  erap- 
tion  of  red  specks  appear,  and 
vomiting  and  diarrhea  are  gener- 
ally present  within  a  very  few  days 
after  the  attack.  If  not  properly 
treated  it  is  equally  £atal  witn  the  others.  As  in  other  cases,  I  would  advise  separa** 
tion  of  the  sicK  from  the  well  ones,  and,  in  cf»ld  weather,  shelter  and  protection,  also 
observing  like  rules  as  to  feed  ana  water,  using  tar-water  with  carbolic  acid.    Ono 
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oiinoft  of  the  lattar  to  «  baifel  of  wntar,  and  one  gallon  of  the  water  to  each  hos  pw 
day  in  adxlition  to  three  qnarte  of  oom-meal  thin  grael  to  each  hoff ,  wiU  be  fonnd  the 
beet  treatment.  For  those  that  have  diarrhea,  one-half  teaspoonntl  of  nraiiote  tinc- 
ture of  Iron  may  be  given  three  times  a  day.  A  small  amoont  of  carl>olic  acid  for  the 
well  ones  may  also  be  given.  I  cannot  g^ive  the  proportion  of  hogs  enred  bv  the  a1)ove 
coarse  of  treatment,  but  so  (or  as  tried  it  has  proved  very  effectuaL  To  be  healthy, 
hogs  should  have  a  fair  degree  of  cleanliness,  and  where  they  do  not  have  accees  to 
running  water,  the  pools  where  they  wallow  shouUl  be  disinfected  once  a  week  by  the 
application  of  either  lime,  wood-a^hes,  or  copperas. 

Herewith  I  give  a  diagram  of  a  bam  owned  by  Mr.  Jesae  Lockhart^  of  Kiantic,  Dl^ 
which  he  erected  for  the  protection  of  his  hop^s.  Two  years  ago  this  (|;ent1eiD&n  in- 
formed me  that  he  had  been  using  this  bam  for  three  years,  and  that  dnnng  that  time, 
notwithstanding  he  had  handled  several  thoosand  hogs  yearly,  he  had  not  lost  oae 
from  the  so-caUed  hog-cholera. 

The  foregoing  design  comprises  two  crib$  ^nth  a  drive-wav  and  scales  between, 
making  a  main  building  forty  feet  square  and  foiutecn  feet  higli,  with  gables  at  each 
end  of  the  drive- way.  The  pens  attached  and  coutiguous  thereto  are  covered  at  ri^Eht 
angles  with  the  cribs  ;  these  pens — six  side  hy  side,  or  twelve  in  all— extend  the  bmld- 
in§  one  hundred  and  five  feet,  which,  added  to  the  other  apartments,  makes  tho  entire 
building  cover  a  space  of  145x40  feet.  The  i>cns,  which  are  about  six  feet  in  height, 
have  windows  to  each,  with  shutters,  and  may  be  closed  tight  or  ventilated  at  wiH 
The  inner  waUs  of  the  pens  are  four  feet  high,  and  the  aisle  and  doors  ^ye  feet  wide. 
The  doors  open  in  opposite  directions,  and  when  one  is  opened  it  closes  the  aisle,  so 
that  hogs  can  be  changed  from  one  pen  to  another  by  simply  ox>emng  two  doors.  Each 
pen  b  provided  with  a  trough,  and  near  the  center  is  a  u>rce-pnmp.  supplied  with  a 
rubber  hose  long  enough  to  reach  to  any  part  of  the  pens.  With  tnis  apparatus,  Mr. 
Lookhart  Informed  me,  he  thoroughly  cleaned  his  pens  once  a  week.  Tne  cobs  are 
scooped  up  and  taken  out  dailv.  with  all  other  refuse  matter,  and  dumped  ont  to  the 
stock-boss,  which  are  fed  in  adjoining  lots,  each  lot  containing  fourteen  acres.  Oie 
of  these  lots  is  planted  to  soft  maples  and  the  other  to  black- walnut  trees,  the  treei 
now  being  about  seven  years  old. 

Mr.  W.  W.  WooDYABD,  Morristown,  Shelby  county,  says : 

We  have  no  disease  affecting  farm-animals  in  our  locality,  except  cholera  among 
hogs,  or  a  disease  making  its  appearouce  in  many  different  forms,  called  cholera.  Id 
some  cases  the  pig,  when  quite  young,  will  become  affected  about  the  eyes,  and  par 
Mai  or  total  blincuess  will  follow  In  a  few  days.  A  high  state  of  Inffammation  aboot 
the  mouth  and  throat  next  makes  its  appearance.  Perhaps  90  per  cent,  of  such  castf 
will  prove  fiEital  in  from  six  to  ten  days. 

In  other  cases  the  hog,  at  a  greater  age,  will  first  ediow  signs  of  inflammation  about 
the  ears  and  neck,  the  ears  becoming  sore,  with  a  yellowish  mucus  making  its  appear^ 
ance  about  the  root  of  the  ear.  Very  few  of  those  attacked  in  this  manner  recover. 
Some  will  simply  show  a  sleepy,  sluggish  appearance,  refuse  to  eat,  and  usually  die  in 
fixmi  twelve  to  twenty-four  hours. 

Many  remedies  have  been  use<L  but  the  best  inform^  men  will  say,  almost  onani- 
inously^  without  the  least  benent  whatever.  The  disease  is  prevailing  to  a  foaiftal 
extent  in  some  localities  at  this  time.  The  president  of  the  First  National  Bank  at 
Rushvill^  Ind.,  who  has  large  opportunities  of  knowing,  says  that  Bush  County  akme 
will  lose  ^500,000  by  this  disease  the  present  year.  Our  ovni  county  will  perhaps  be 
equally  as  heavy  a  loser. 

Mr.  A.  H.  McCoy,  Gentryville,  Spencer  county,  says : 

In  answer  to  your  inquiries  I  shall  only  notice  the  diseases  affecting  hogs.  I  have 
been  a  breeder  of  hogs  for  forty  years,  and  during  that  time  have  never  known  any 
disease  among  swine  so  fatal  as  cholera.  This  county  loses  £rom  ten  to  twenty  thou- 
sand dollars  per  annum  by  the  disease.  As  I  have  been  a  breeder  of  fine  pigs  for  more 
than  twenty  years,  I  have  been  unusually  interested  in  the  diseases  of  swine,  and  have 
been  able  to  guard  against  every  other  disease  but  cholera.  Mange  is  seneraUy  en- 
gendered by  filthy  quarters ;  th'umps  by  general  debility,  mostly  for  lacl^  of  healthy 
feed ;  but  cholera,  beyond  reasonable  doubt,  is  a  contagion,  and  is  carried  from  herd  to 
herd  by  hogs  alfectod'  with  the  disease.  Near  twenty-five  years  ago,  when  the  cholera 
first  made  its  appearance  in  our  county,  I  discovered  it  was  nearing  my  neighborhood, 
and  as  it  was  very  fatal,  and  fearing  it  was  contagious,  I  fenced  about  six  acres  in  on 
the  inside  of  my  farm,  some  eighty  or  one  hundred  yards  from  any  outside  fencing. 
The  result  was,**!  did  not  lose  any  of  my  thirty-five  head,  though  my  nearest  neighbors 
lost  from  one-half  to  about  all  their  hogs.  Since  that  time  my  observation  and  experi- 
ence have  been  the  same. 

,    Last  winter  T  lost  over  twenty  head  of  fine  Berkshire  hogs  and  pigs,  caused  by  a 
gang  of  hogs  ivffect^d  with  cholei'a  being  driven  into  my  immediate  neighborhood  for 
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the  porpoae  of  feeding  on  the  maet,  which  wae  abundant.    The  BymptomBi  dte.,  dre  af 
followB : 

1.  A  oongh  which  lasts  two  or  three  days,  and  a  strolling,  restlesB  di^podtion. 

2.  Vomiting,  which  generally  lasts  about  a  day ;  hog  very  sick. 

3.  Purging,  generally,  but  not  Invariably,  lasts  two  or  three  dam 

4.  After  the  purging  ceases,  if  the  hog  is  likely  to  recover  it  will  generally  eat  a  lit- 
tle :  but  those  that  ultimately  die  seldom  cat  anything  after  the  vomiting  sets  in. 
Those  thau  die  usually  do  so  within  from  forty-eight  hours  to  t«n  days. 

5.  After  vomiting  sets  in  the  hog  has  a  high  inward  fever,  accompanied  with 
chilly  sensations,  a  symptom  I  discovered  by  obsen'ation.  Snow  was  on  the  fl;Toand 
last  winter,  and  it  was  very  cold  at  the  time  my  hogs  wore  dying  with  the  cholera. 
Very  often  they  would  leave  their  beds  for  the  purpose  of  eating  snow,  which  they 
wmild  continue  for  a  long  time,  though  they  had  plenty  of  wat^r ;  then  they  woola 
pile  together  and  shiver,  which  they  will  do  even  in  warm  weather  if  thoy  have  tht 
cholera. 

Afi  to  remedies,  I  have  tried  a  number  of  the  most  popular  ones  without  any  fayor- 
able  results ;  indeed,  I  am  satisfied  there  is  no  cure.  The  best  preventive  beyond  idl 
doubt  IB  the  fenciug-ln  system — let  no  hogs  run  at  large.  The  next  is  the  scattering 
system — have  but  few  together.  Farmers  lose  on  an  average  about  one-half  the  num- 
ber of  their  hogs  whenever  the  disease  gets  into  a  largo  herd. 

Mr.  Peeby  K.  Colton,  Moorefield,  Switzerland  county,  says : 

The  only  disease  prevailing  here  among  farm-animals  is  that  among  hogs,  and  known 
as  cholera.  There  has  never  been  a  case  of  it  in  my  neighborhood,  but  much  of  it  has 
and  does  exist  in  adjacent  communities.  The  iirst  symptoms  are  languor,  watering  of 
the  eyefiudiarrhea,  in  some  cases  constipation,  and  a  dry  cough  near  the  close  of  the 
scene.  The  duration  of  the  disease  is  from  one  to  two  days.  The  average  fati^ty  is 
virtually  all,  for  the  few  that  do  recover  are  afterward  worthless.  No  remedies,  so 
called,  are  used  with  any  success  whatever.  Dissection  after  death  discloses,  in  many 
cases,  the  bowels  much  inflamed.  Often  the  intestines  contain  largo  numbers  of  white 
worms,  which  in  some  cases  are  so  knotted  together  as  to  completely  obstruot  the 
bowels.  The  lungs  are  generally  found  much  decayed  and  otherwise  auected.  Soap, 
black  antimony,  wood-ashes,  sulphur,  &c.,  are  given  as  preventives,  but  with  what 
success  would  be  dl£&cult  to  determine. 

We  are  of  the  opinion  that  the  disease  is  a  blood  poison  somewhat  of  the  character 
of  malaria.  With  us,  where  malarious  diseases  prevail  in  the  human  family,  the  cholera 
is  mostly  found,  and  where  there  is  no  ague  or  other  malarial  disorders  there  is  but 
little  or  i^  cholera  among  hogs. 

Mr.  G.  H.  LuoAS,  State  Line  City,  Warren  county,  says : 

A  prevalent  and  fatal  disease  among  hogs  in  this  locality  is  known  as  cholera.  The 
first  symptoms  are  running  off  at  the  bowels,  which  is  ceneraUy  accompanied  by  a 
hacking  cough.  The  animal  becomes  stupid  and  reftises  to  eat.  As  the  disease  pro- 
gresses it  becomes  very  poor  and  emaciated,  and  stands  around  with  its  body  drawn 
up  as  if  in  pain.  The  disease  usually  proves  fatal  in  from  one  to  four  days.  The 
following  remedy  for  the  disease  has  been  nsed  with  moderate  success  in  this  neigh- 
borhood, viz : 

One  pound  each  of  sulphur  and  madder,  one-half  pound  of  saltpeter,  one-fourth 
pound  of  antimony,  and  one  ounce  of  asafetida.  This  should  be  mixed  wifli  a  pail- 
ful of  slop  or  milk,  and  thi*eo  tablcspoonfuls  given  once  a  day. 

I  am  satisfied  the  disease  is  contagious,  and  all  infected  hogs  should  be  removed 
from  the  well  ones,  and  those  that  die  should  either  bo  burned  or  buried  very  deep  in 
the  ground. 

Mr.  Lewis  J.  Eeyhan,  Salem,  Wasliington  county,  says : 

We  have  no  prevailing  disease  among  farm-stock  in  this  county*,  except  ho^  and 
chicken  cholera,  which  has  prevailed  for  quite  a  number  of  years,  an<l  is  jirevailing  to 
some  extent  at  this  time.  Two  years  ago  this  fall  I  turned  thiity-live  bogs  of  my 
own  raising  in  a  corn-field,  aud  they  fattened  very  fast  for  about  three  weeks.  About 
this  time  I  bought  twelve  heatl  that  were  raised  on  low,  wet,  river-bottom  land,  about 
twelve  miles  from  my  own  land.  In  a  few  days  some  of  them  were  attacked  with 
oholera,  and  two  died.  In  a  few  more  days  those  of  my  own  raising  took  the  disease, 
and  nine  of  them  died.  The  balance  lost  flesh  for  a  time,  but  gradually  recovered.  I 
fed  them  sulphur  and.ashes,  calomel,  May-applo  root,  and  a  number  of  other  remeilies 
recommended. 

There  are  various  symptoms  vf  tho  disease.  In  some  instances  they  vomit  and 
puree,  and  in  others  their  langs  seem  to^he  affected,  and  thoy  are  constipated.  When 
the  lungs  and  bowels  arc  aflected  they  seldom  if  ever  recover.  Those  that  are  at- 
tacked with  vomiting  and  purging  get  well,  and  soon  go  to  fattening  a^pBtin.  ^ 

The  same  faU  (two  years  ago)  I  had  thirty  pigs  that  were  just  wean(S.    They  were 
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takoD  with  purging,  and  ali  died.  I  also  had  about  thirty  ffpring  shoats  that  were 
affected  in  the  Inngs  and  bowels.  They  all  died  but  four  or  five.  Two  lingered  for 
■ome  days  and  would  not  eat  grain,  but  would  drink  a  little  milk.  I  oonclnded  I 
would  experiment  a  little  with  these,  and  I  gave  them  each  one  tablespoonfdl  of  sul- 
phur every  morning  in  their  milk  for  two  weeks,  when  they  commenced  eating  com 
agaiB^  and  graduaUy  got  well. 

IOWA. 

Mesfiors.  M.  K.  Prime  &  SoN^  Oskaloosa,  Mahaaka  comity^  say : 

The  breeders  and  pork-producers  of  this  locality  have  been  troubled  a  great  deal 
with  what  IB  termed  ''  ho^-cholera.''  In  pigs  the  first  symptom  of  the  disease  is  a 
cough.  Some  of  them,  if  let  run  a  few  days  or  a  week  or  two,  will  be  attacked  with 
the  "thumps."  This  is  the  first  stage  of  the  fatal  disease  of  cholera.  The  next  symp- 
toms are  stupidness,  loss  of  appetite,  inclination  to  lie  in  their  nests,  great  thinLaM 

ms  to  have 


continuation  of  cough.    8ome  will  purge  freely  until  all  nutriment 

passed  from  them.  The  mine  becomes  very  red,  and  a  slimy  excrement  passes  frtnn 
the  bowels.  They  live  but  a  few  days  arter  these  symptoms  are  mani&sted.  The 
symptoms  of  the  disease  are  about  the  same  in  more  agea  and  full-grown  hogs.  Our 
opinion  is  that  the  disease  is  caused  by  feeding  too  muoi  rich  food,  and  then  a  sudden 
cnange  on  to  pasturea  Overfeeding  also  produces  disease.  The  diet  of  a  pig  whevi 
first  commencing  to  eat,  and  also  that  of  the  mother  while  suckling,  should  be  m  light) 
e&sily-digestible  food,  containing  sufficient  nourishment  to  sustain  them  welL  Should 
the  pigs  iiake  cold  and  commence  to  cough,  give  them  a  small  amount  of  Glauber  salts, 
sulpnur,  and  ginger,  or  something  that  will  produce  a  similar  effect.  Fannen  geoer^ 
ally  ose,  and  with  considerable  success,  salt,  wood-ashes,  soapsuds,  or  small  qoantitiei 
of  soft  soap. 

KANSAS. 

Mr.  B.  A.  Steele,  Lawrence,  Doaglas  coanty,  says: 

In  reply  to  inquiries  in  regard  to  diseases  among  farm  animals  in  this  neighbodiood^ 
I  would  say  that  the  most  serious  is  a  disease  among  hogs,  commonly  known  as  "hog- 
cholera."  In  October,  1876. 1  had  on  hand  sevens-five  hogs,  averaging  115  pounds 
per  head,  for  the  purpose  of  feedins  with  or  foUowins  catt&.  They  were  mostly  of 
the  Berkshire  breed,  and  seemed  in  fine  condition.  The  feed  and  water  were  good« 
In  December  they  commenced  coughing,  and  soon  after  dying,  until  I  lost  over  half 
the  number.  I  uially  turned  them  out  in  a  corn-field  which  contain|P  some  wet 
ground,  In  which  they  spent  most  of  the  time  rooting.  The  disease  was  jore^ed,  and 
no  more  of  them  died.  They  visited  some  of  my  neighbors'  hoes,  but  did  not  convey 
the  disease  to  them.  I  examined  several  of  those  that  died,  and  came  to  the  ooncfai- 
sion  that  the  lungs  were  affected. 

I  found  the  same  disease  existing  among  hogs  throughout  the  country.  I  do  not  le- 
gard  it  as  the  same  disease  of  which  so  many  hogs  died  in  1873  and  1874.  I  think 
thev  were  affected  with  worms. 

My  opinion  is  that  hogs  are  forced,  and  fed,  and  bred  too  young— a  mushroom  no wth. 
As  a  remedy,  we  should  use  matured  sows  and  males  for  breeding,  and  allow  tnem  to 
mn  inpastures.  They  should  not  be  fed  and  fiftttened  until  a  year  or  eighteen  months 
old.    To  insure  healthy  meat  and  do  credit  to  the  hog  product^  such  a  system  must  be 

adopted.  

KENTUCKY. 

Mr.  W.  E.  Grant,  OarroUton,  OarroU  conntyi  sajrs: 

We  are  troubled  more  in  this  immediate  locality  with  the  loss  of  hogs  than  any  otbsr 
class  of  fkrm  animals,  and  mv  observations  have  been  confined  chiefly  to  the  piogress 
of  tiie  disease  called  hog-cholera,  and  as  it  relates  more  nearly  to  young  pigs  mm  four 
to  twelve  weeks  old.  Amonj^  the  first  symptoms  are  shivering,  slow  andvcaieful  move- 
ments, and  a  desire  to  remam  almost  constantiy  in  the  warmest  sleeping  place  tbey 
can  find.  They  eat  very  little.  In  those  that  are  not  weaned,  and  in  some  that  have 
been,  a  thick  wax  collects  on  the  eyelashes  and  fastens  the  lids  together.  On  opening 
the  lids  by  force  the  ball  of  the  eye  appears  perfectly  white,  and  u  entirely  devoid  m 
sight.  The  discharge  from  the  bowels  at  first  is  like  thin  wheat-flour  dotqi^  but  to- 
ward the  latter  stages  of  the  disease  becomes  quite  black,  and  has  a  very  offensive  odoc; 
Coughing  is  very  frequent— often  one  of  the  first  symptoms.  The  attack  lasts  ttam 
five  to  ten  days,  sometimes  longer.  Should  any  i^rparently  recover,  they  rarely  ever 
become  of  any  value.  _ 

I  tried.   If 

^attaeked. 
preventing  tEe  spread  < 
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tried  heie  is  as  follows:  Bemove  all  affected  ones  from  the  drove  as  soon  as  the  first 
symptoms  are  observed.  They  had  better  he  killed  and  buried,  but  may  be  put  in  a 
remote  lot  by  themselves.  Chance  the  diet  of  the  well  hogs  as  much  as  possible;  keep 
by  them  at  all  times  a  mixture  of  coal-ashes  (seven  parts),  ground  sulphur  (two  parts), 
and  one  part  of  pulverized  copperas.  All  the  coal-ashes  and  One  coal  thiat  the  hogs 
wiU  eat  should  be  given  to  them. 

With  all  the  light  we  have  on  the  subject  we  are  stiU  very  much  in  the  dark,  and 
some  fiEffmers  have  beeome  so  much  discouraged  in  their  fruitless  efforts  to  arrest  the 
disease  when  it  once  gets  among  their  hogs  that  they  have  given  up  swine-raising  in 
disgust. 

Dr.  B.  J.  Spubb,  Lexington,  Fayette  county,  says: 

Tto  or  twelve  years  aco  a  oonmiittee  of  physicians  was  appointed  by  the  Farmers^ 
Club  of  this  country  to  mvesti^te  the  subject  of  so-called  nog-cholera,  then  and  now 
very  prevalent  here.  The  undersigned  was  one  of  this  committee,  and  during  the 
progress  of  this  investigation  a  large  number  of  pogUmortem  examinations  were  made, 
the  subjects  for  examination  being  taken  at  all  stages  of  the  disease,  frt>m  its  incipient 
stage  to  its  close  in  death.  Copious  notes  w^re  made  of  everything  observed,  but 
through  the  death  of  the  chairman  they  have  been  lost,  yet  sufficient  (aei»  were  Im- 
pfessed  on  the  writer's  mind  to  warrant  him  in  bringing  them  to  your  attention.  This 
malady  among  hogs  is  so  weU  known  that  a  description  of  its  symptoms  and  progress 
is'  unnecessary.    Suffice  it  to  say  that,  whatever  may  be  its  cause,  it  does  not  occur  in 


single  cases,  but  when  a  herd  of  hogs  is  attacked  by  it  but  few  escape.  Pigs  and 
snudl  shoats  seem  more  liable  to  it  than  oflder  hogs.  It  also  proves  more  destructive 
to  the  former  than  to  the  latter.  As ''  there  is  nothing  in  a  name,"  this  disease  had 
Just  as  weU  be  known  by  its  popular  name  of  **  hog-cholera ''  as  any  other,  although 
the  name  in  many  cases  leads  to  doubt  and  hesitancy  from  the  (act  that  looseness  of 
the  bowels  is  expected,  when  directly  the  opposite  may  exist.  Purji^g  may  be  present 
in  one  case,  and  constipation  in  another.  In  the  poBt-martem  examinations  made  it  was 
Ibund  that  the  lesions  of  the  different  organs  were  not  aniform.  The  liver  in  one  case 
would  be  found  engorged  or  inflamecL  and  in  another  not  affected.  In  another  case 
the  stomach  would  oe  found  ulcerated  or  inflamed,  while  in  still  another  it  would  be 
found  in  its  normal  condition.  Some  would  have  inflammatioii  of  the  bowels  and 
others  not;  worms  would  be  found  in  the  bowels  of  some,  while  none  would  be  found 
in  others.  There  was  one  organ,  however,  in  which  the  distinctive  process  was  very 
uniform ;  indeed,  in  the  forty  or  fifty  cases  examined  I  do  not  remember  of  a  single 
exception.  This  was  in  the  lungs,  and  is  Imown  as  inter-lobular  inflammation,  and 
incident  to  the  early  stages  of  the  disease.  In  more  progressed  cases  there  was  no 
general  diffused  inflammation  or  hepatization.  There  was  one  other  thing  uniform  in 
every  case,  and  this  was  in  the  condition  of  the  blood.  This  was  placed  under  a  mi- 
croscope of  rather  feeble  power,  and  the  blood-disks  or  red  globules  were  found  to  be 
changed  irom  their  normal  configuration.  In  recent  cases  Uie  number  of  disks  found 
to  be  changed  were  limited,  but  very  general  in  those  where  death  had  resulted  fi*om 
the  disease.  The  blood-disk  in  the  hog  in  Its  normal  condition  is  nearly  circular,  has 
smooth  edges,  and  when  pUed  one  upon  another  resemble  somewhat  smaU  heaps  of 
silver  money  without  the  milling  around  the  edges.  The  change  which  bad  occurred 
was  a  shrivelinff  or  corrugation  of  the  edges.  Their  appearance  brought  to  my  mind 
the  scalloped  edge  of  the  uuah-squash  of  our  summer  gardens.  The  cause  of  this  we 
were  unable  to  determine,  from  the  (act  that  our  microscope  did  not  possess  sufficient 
power  for  the  purpose,  we  drew  the  conclusion,  however,  that  they  had  been  pierced 
or  penetrated  by  some  low  order  of  organized  life  which  we  bad  not  the  fiaoilities  for 
detecting. 

The  writer  is  a  farmer,  and  raises  a  considerable  number  of  hogs  annually^  but  he 
has  not  had  the  disease  among  his  swine  since  the  investigation  detailea  above, 
although  it  has  prevaUed  to  a  considerable  extent  upon  adjoining  farms,  and  in  a  few 
instances  diseased  hogs  of  the  neighborhood  have  mixed  with  hia  herd.  He  has  per- 
sistently pursued  a  course  of  prevention,  which  may  or  may  not  have  been  the  cause 
of  his  exemption.  His  course  has  been  to  give  his  hogs  salt  and  sulphur  once  a  week 
in  the  proportion  of  two  of  the  former  to  one  of  the  latter,  alwa^  giving  them  as  much 
as  they  wul  eat.  The^  should  have  it  both  in  summer  and  in  winter,  and  without  anv 
regard  to  weather.  In  addition  to  this  he  uses  wood-ashes  freely,  upon  piles  of  which 
he  throws  salt.  He  has  pursued  this  course  with  the  hope  of  preventing  the  disease, 
as  sulphur  is  destructive  to  low  orders  of  animal  and  vegetable  life. 

Mr.  N.  A.  Oaulteb,  Mayfleld,  Graves  comity,  says : 
The  only  disease  prevalent  among  hogs  is  cholera.  We  suffer  greatly  in  this  region 
i^m  the  ravages  of  this  disease.  At  least  40  per  cent,  of  those  attacked  die.  A  great 
many  supposed  remedies  have  been  tried,  but  oone  appear  to  do  much  good.  The 
fatality  amone  sucking  pigs  is  greatest,  as  about  all  that  are  attacked  die.  I  believe' 
the  best  remeay  that  has  been  used  is  a  mild  cathartic,  such  as  castor  oil  or  Epsom 
salts.    The  animals  should  have  dry,  comfortable  quartezs. 

Digitized  by  VjUUV  iC 


438    .      REPOBT  OF  THE  COMMIBSIONER  OF  AQBICULTUBB. 

Mr.  S.  O.  Jaokson,  Laurel  Bridge,  Laurel  county,  says : 

T^ere  i3  no  fatal  diseofio  existing  among  fann  animals  up  here  in  this  monntainooB. 
part  of  the  State^  except  among  hogs,  and  that  is  known  as  cholera.  I  knoxv  of  nosare 
rcmedv  for  the  disease,  but  I  am  satisfied  from  an  experience  of  over  fifteen  years  that 
there  is  a  preventive,  as  I  have  snocessfully  employed  it  for  that  length  of  time.  I  take 
a  tab  or  cask  and  place  it  in  some  convenient  place,  and  into  mis  I  throw  all  the 
scraps  of  moat,  bread,  and  other  refiise  from  the  table,  and  also  the  dish-water.  About 
twice  a  week  I  add  some  meal  or  bran,  and  then  let  it  stand  until  it  sours,  after  which 
I  feed  to  the  hogs  two  or  three  times  a  week.  I  give  them  about  the  quantity  I  think 
they  will  drink,  and  in  warm  weather,  if  the  dish-water  is  not  sufficient,  I  add  water 
from  the  well  or  spring.  I  have  never  lost  any  hogs  since  using  this  mixture,  while 
those  of  my  neighbors  who  do  not  tso  it  lose  more  or  less  every  year. 

ilr.  Wn.T.TAM  S.  Rand,  Vanceburg,  Lewis  county,  says : 

Hogs  being  the  staple  product  and  source  of  the  principal  revenue  of  this  oonnty,  I 
have  given  special  attention  to  their  treatment  and  the  diseases  to  which  they  are 
incident.  In  the  limestone  sections  of  this  county  the  fatality  of  diseases  has  oeea 
most  disastrous.  Hog-dealers  have  j^ed  all  the  remedies  and  practiced  every  kind  of 
treatment.  In  herds  where  an  animal  has  died  those  remaining  have  been  separated 
and  quartered  in  smaU  lots  in  distant  localities,  and  this  treatment  has  ^nerauy  been 
more  successful  than  any  other.  The  symptoms  of  the  disease  are  widely  dineieat^ 
and  what  will  cure  one  would  seem  to  kiU  two.  Sometimes  temporary  rehef  ana  be 
obtained,  and  the  animal  apparently  be  in  a  fair  way  of  recovery ;  but  in  all  probability 
in  a  day  or  two  afterward  it  would  be  found  in  a  dying  oonditioiL  Mr.  Brazil  Lyle,  a 
hog^raiiser  in  the  mountains^  has  been  successful  in  treating  the  disease  with  the  flee 
use  of  coal-oil,  mven  in  hali-pints  and  by  inlection.  The  same  remedy  has  failed  else- 
where. Capt.  Jack  Henderson,  who  has  had  large  experience  in  the  treatment  of  the 
disease,  has  arrived  at  the  conclusion  that  it  i^  incurable.  He  has  tried  all  the  rane- 
dles,  but  his  losses  have  been  very  heavy. 

It  hss  been  stated  and  generally  credited  that  the  mountain  or  mast-fed  hogs  eeesM 
this  disease.  In  order  to  sati^  myself  on  this  point,  I  this  fall  made  a  protracted  tap 
to  the  mountains  of  Eastern  Kentucky  for  the  purpose  of  observing  the  operotioiiB  of 
the  dlLease  in  the  very  highest  altitudes  of  the  State.  In  two  instances  the  whole  of 
two  herds  of  fat  hogs,  ready  for  the  market,  died  within  two  days,  shortly  afler  my 
arrlvaL  They  had  previously  shown  no  symptoms  of  the  disease.  Other  lota,  in  the 
same  neighborhood,  showed  no  signs  of  disease. 

It  is  most  painful  to  witness  the  disastrous  results  of  this  mysterious  and  fatal  dis- 
ease on  the  young  farmers  of  the  interior.  They  grow  a  crop  of  com  to  feed  to  boga. 
buy  the  hogs  generally  on  credit  for  a  few  mouths,  and  Iheu,  when  they  are  almost 
ready  for  the  market,  this  scourge  comes  along  and  carries  them  all  of£.  The  fanner 
is  left  without  com  or  other  supplies  for  his  family,  and  is  also  in  debt  for  the  boga 
which  he  has  lost.  I  could  name  sevcr.il  instances  where  the  wolf  is  now  at  the  door 
of  many  of  the  hard-working,  honest  farmers  of  this  section,  and  if  it  is  within  the 
means  of  your  department  and  the  agency  of  the  national  Congress,  in  the  name  of 
God  and  hxunanity  push  forward  the  work  for  the  speedy  relief  of  \  he  great  produoea 
of  the  land. 

Mr.  Z.  T.  MttJiET?,,  Eaywick,  Marion  county,  says : 

Hog-cholera  is  the  most  destmctive  disease  we  have  to  coiitt*ud  with  here  in  Ken- 
tucky. It  win  attack  a  lot  of,  say,  one  hundred  head  of  lufgs,  and  in  two  or  three 
weeks  it  wiU  not  leave  a  victim  to  prey  upon.  The  dibeas*^  is  more  general  and  mnoh 
more  fatal  in  some  localities  than  in  others.  A  gt^tleman  li\  iii*^  in  NeLsoiu  en  adjotn- 
ing  county  to  this  one  (Marion),  has  not  had  a  case  in  a  lot  of  two  hundred  head  of 
h^,  while  his  neighbors  have  lost  from  three  hundre^l  and  illty  to  four  hundred  iiead. 
Why  should  this  be  the  case  f  Pei'hans  feeding  has  something  to  do  with  it.  Upon 
inquiry,  I  Leam  that  the  gentleman  wliose  hogs  have  ct^capt^d  the  <lisoase  feeds  eooked 
meal,  m  which  is  mixed  wood-ashes,  char  and  stone  coal,  sulphur,  copperas,  aiMl  coal- 
oiL  This  has  been  a  successful  preventive.  His  neighbors,  who  feed  nothing  but  diy 
com,  have  suffered  severely.  Dry  com  is  too  stimulatiug,  and  produces  fever.  Hae 
is  soon  foUowed  by  loss  of  apx>etite,  and  the  next  Byniptoms  are  those  of  cholera.  It  is 
then  too  late  to  commence  drugging  them,  as  they  are  almost  sme  to  die.  HoweT«c^ 
a  few  might  be  saved  if  the  sicK  were  separated  from  the  weU  ones  as  soon  as  the  first 
symptoms  of  the  disease  were  discovered.  If  ho^  Uable  to  infoction  were  fed  on 
cooked  meal  with  the  mixtures  above  named,  I  am  inclined  to  think  they  would  esespe 
the  disease. 

Mr.  W.  T.  Pace,  Centre,  Metcalfe  county,  says : 

'     There  is  no  disease  among  farm  stock  in  this  section  of  country,  except  among  hQgL 
The  disease  prevailing  among  thie  class  of  animala  has  been  very  dfittsniotiTe.   TtM 
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has  never  yet  been  a  remedy  found  that  seemed  to  do  maob  good.  Mandrake-roots  and 
red-oak  bark,  boiled  down  to  a  strong  decoction  and  given  freely,  is  the  best  remedy 
that  we  have  found.  The  hogs  are  attacked  in  different  ways.  Generally  an  eruption 
of  small  red  pimples  breaks  out  over  the  entire  body,  but  are  most  prominent  on  the 
breast  nnd  belly ;  their  breathing  is  accompanied  by  a  wheezing  sound ;  their  bowela 
are  inclined  to  bo  too  active.  At  lea.st  90  per  cent,  of  those  attacked  in  this  way  die. 
Other  symptoms  are  manifested  by  thumping  In  the  sides  of  the  animal.  The  hog  be- 
comes stupid,  and  will  refuse  to  eat  or  dnnk  anything  for  several  days.  This  ia  not  a 
very  fatal  disease.  There  is  still  another  phase  of  the  disease,  in  which  the  bowela 
are  constipated.  In  those  examined  after  death  the  fnjces  matter  is  found  in  hard, 
round  lumps,  the  size  of  walnuts.  It  seems  impossible  for  them  to  have  an  operation 
of  the  boweU.  They  Live  but  a  few  days,  and  seem  to  suffer  a  great  deal  Epeom  salts, 
cream  tartar,  and  castor-oil  ore  the  only  remedies  that  have  ever  done  any  good*  The 
mortality  is  about  tiO  per  cent. 

Mr.  J.  D.  MgOlai^aran,  Falmouth,  Pendleton  county,  says: 

The  best  preventive  that  I  have  tried  for  hog-cholera  is  soda-ash  and  barHla.  I  give 
a  tablespoonful  of  this  mixture  to  every  sb:  hogs.  The  way  to  prepare  the  mixture  is 
to  put  the  drugs  in  a  kettle,  add  two  or  three  gallons  of  water,  heat  until  the  medicine 
18  diasolvedj  then  make  bran  mash  with  the  water.  One  doso  a  week  is  sufflc^ant  to 
keep  hogs  in  a  healthy  condition  ;  however,  lost  fall  I  found  it  ifeoessary  to  give  my 
fattening  hogs  a  feed  of  this  kind  evety  day,  for  the  reason  that  some  of  them  showed 
continued  symptoms  of  disease.  I  lost  but  one  ont  of  thirty -three,  and  that  one  died 
on  the  some  day  that  I  put  them  up  to  fatten. 

Mr.  J.  D.  GuTHBiE,  Shelbyville,  Shelby  county,  says: 

Hog-cholera,  in  its  incipient  state,  with  shoats  and  half-grown  hogs,  usually  begins 
with  constipation,  a  symptom  eeeilv  discoverable  by  their  droppings,  which  are  bard 


and  marble-like.  This  is  followed  bya  dry,  hacking  cough  and  internal  fever,  whioh 
increases  as  the  disease  progresses.  These  symptoms  are  attended  with  a  gradnal  loss 
of  appetite.  At  this  stage  of  the  disease  their  movements  l^ecome  listless :  they  droop 
their  noses  toward  the  ground,  and  are  shy  of  approach.  The  duration  of  these  symp- 
toms depends  upon  the  severity  of  the  attack.  In  some  cases  thev  continue  six  or  eignt 
days,  and  in  others  two  or  three  weeks,  with  gradual  loss  of  flesh  untU  they  look  8ke 
walking  skeletons.  I  refer  now  to  the  premonitory  symptoms.  After  the  disease  be- 
comes epidemic  they  frequently  die  withm  twenty-four  hours  after  t^e  first  indicatianB 
manifest  themselves,  without  any  regard  to  flesh  or  previous  condition.  In  the  latter 
stages  of  the  disease  they  have  a  loose,  discolored  discharge^  which  soon  terminates 
with  thumps.  This  is  a  palpitation  in  tue  fiauk  at  the  dra^ving  of  each  breath.  At 
this  stage  the  disease  is  easily  imparted  to  others,  having  become  epidemic  in  form, 
and  so  fatal  as  to  carry  its  victims  off  within  a  few  hours.  The  remedies  that  prove 
efficacious  in* the  first  stages  of  the  disease  are  worthless  In  the  last.  I  would  here 
reconmiend  the  removal  of  the  diseased  hogs  from  the  rest  of  the  herd,  and  the  remedies 
hereafter  mentioned  given  t6  the  remainder.  From  my  standpoint  I  am  of  the  opinion 
that  cholera  in  swine,  in  the  last  stages,  is  incurable,  unless  it  l)e  in  isolated  casee.  I 
hold  that  constipation  of  the  boweb  is  cholera  in  an  incipient  state,  and  whatever 
remedies  would  remove  the  cause  the  effect  must  necessarily  follow.  I  speak  only  from 
my  own  experience  and  observation,  whioh  practice  has  iiilly  demonstrated  to  be,  in 
the  main,  correct. 

I  have  been  very  successful  in  relieving  my  herd  of  constipation  by  giving  one-half 
pound  of  calomel  to  fifty  shoats,  on  com  moistened  so  that  it  would  adhere  to  the 
grain.  This  should  be  repeated  at  intervalB  of  twenty-four  houi-s,  until  the  bowels  are 
opened  by  the  medicine.  Old  bacon,  grease,  or  linseed-oil  will  have  the  same  effect, 
the  onl:^  difference  being  that  calomel  will  regulate  the  liver,  while  the  others  will 
only  relieve  constipation.  Grease  or  linseed-oil,  if  given  in  doses  of  one-half  pint,  wiU 
cure  thumps,  whicn  is  the  last  stage  of  cholera  in  a  constipated  form.  Ho^  fed  on 
apples,  pumpkins,  or  following  after  cattle  fed  on  com,  are  not  liable  to  cholera.  A 
neighbor  last  spring  purchased  one  hundred  head  o(  stock  hogs  fVom  the  pens  at  Louis- 
ville, Ky.  Soon  after  getting  them  home  they  commenoe4  dying  at  the  rateo(  four  or 
five  per  day.  Ho  procured  a  mrge  kettle  and  commenced  eookiug  and  feeding  the  dead  to 
the  u  Nin  g  hogs.  The  resul  t  was  that  he  saved  sixty  out  of  the  lot  of  one  hundred.  Others 
have  fed  the  dead  carcasses  of  sheep,  cattle,  and  horses  to  hogs  afiected  with  cholera, 
and  the  result  was  a  cessation  of  the  disease.  Another  acquaintance  keei>8  his  hogs  well 
supplied  with  wood-ashes  and  salt,  at  the  rate  of  two  parts  of  ashes  to  one  part  of  salt, 
which  he  says  is  a  certain  preventive.  As  all  these  remedies  have  the  same  tendency, 
namely,  the  opening  of  the  bowels,  we  can  consistently  arrive  at  but  one  conolusien, 
and  that  is  that  the  premises  are  correct  and  the  applications  act  as  an  antidote  to  the 
disease  known  as  hog-cholera.  I  sincerely  trust  your  inquiries  may  result  in  the  dis- 
oovery  of  something  that  wiU  stay  the  farther  progrefls  of  a  disease  fraught  with  so 
nmoh  i^Jniy  to  the  a^onltnral  interests  of  our  country. 
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Mr.  M.  M«  Sloss,  Simpson  county,  says : 

We  have  never  had  any  eeiiona  diseases  among  any  class  of  €arm  animalu  except 
among  swine.  Each  of  two  distinct  forms  of  disease  destroys  onr  hogs  every  yeu» 
One  is  called  cholera  and  the  other  measles.  The  latter  shows  itself  on  the  skin  in 
sores  and  scabs.  It  is  claimed  by  some  of  our  Carmers  that  snlphor,  given  intemaUy. 
will  effect  a  cnre  if  it  be  given  in  sufficient  qnantities.  Cholera  is  mnon  the  more  fifttal 
disease  of  the  two.  Generally  the  first  evidence  of  its  existence  is  the  refusal  of  the 
hog  to  eat  Its  ears  will  flap  down  over  its  eyes,  ffiving  it  a  doll,  sleepy  appearanoai 
As  the  disease  advances  its  breathing  becomes  htau  and  is  aooompanied  with  a  symp- 
tom similar  to  thomps  in  horses,  usnally  its  bowels  are  constipated,  bat  somettmes 
they  may  be  lax,  and  occasiomdly  vomitmg  may  occur.  In  a  poiUmortem  eTaminatinn 
of  one  case  the  entire  intestine^  and  all  it  contained,  were  found  to  be  very  dry. 

Few  people  attempt  to  cure  a  hoe  after  the  disease  has  taken  hold  of  it.  A  anmbor 
of  practical  GEumers  in  this  end  of  the  county  have  used  crude  petroleum  as  a  pie- 
ventive  for  the  past  six  years,  and  are  established  in  the  belief  that  if  regularly  and 
properly  used  It  will  keep  them  healthv.  We  buy  it  by  the  barrel,  confine  the  hogs 
in  a  pen,  and  with  a  common  tin  sprinkler  saturate  them  thoroughly  from  bead  to  foot. 
We^ve  it  intemallv  also  on  com.  Those  of  us  who  have  testea  its  merits  have  great 
confidence  In  it,  and  in  consequence  have  but  little  dread  of  Uie  cholera.  Where  it 
has  been  used  for  six  or  seven  years  past  the  disease  has  not  prevailed,  notwithstand- 
ing its  prevalence  and  destruction  around  us.  As  I  feel  interested  in  the  weiikrs 
of  those  engaged  in  agriculture,  I  hope  you  wiU  pardon  me  for  pressing  upon  your  • 
attention  the  value  of  the  above  article  as  a  preventive  of  diseases  among  swine.  I 
hope  you  will  have  its  merits  thoroughly  tested. 

Mr.  J.  B.  Ebndrios,  Monticello,  Wayne  coanty,  says : 

We  suffer  here  mostly  from  hoff-cholera.  It  is  impossible  to  give  any  diagnoiris  of 
the  disease,  for  it  manifests  itself  in  numerous  ways.  I  have  seen  them  \m^et  for 
months  and  ultimately  recover,  while  others  would  die  veir  suddenly.  Again,!  have 
seen  them  in  apparent  good  health,  and,  while  eating,  suddenly  Jump  up,  squeal,  and 
faU  over  dead.  Hogs  turned  on  the  mast  or  aooms  last  winter  did  very  well  appar- 
ently, but  when  kuled  manv  of  them  were  found  to  be  affected  with  worms.  In 
numerous  oases  worms  an  inch  or  more  in  length  had  penetrated  the  heart  and  bowels. 
Cholera  has  generally  been  worse  among  pur  hpgs  after  a  good  mast-year  than  any 
other  time. 

MARYLAIO). 

Mr.  W.  P.  Dorset,  Port  Republic,  Oalyert  county,  says : 

Dunnff  the  past  autumn,  commencing  about  Ihe  20th  of  September,  a  disease  at- 
tacked tne  hoffs  of  a  gentleman  in  this  county,  which  proved  quite  fatal.  It  disappeared 
late  in  December.  As  far  as  I  have  been  aole  to  learn,  the  principal  features  of  the 
disease  were  about  as  follows :  The  most  constant  symptom  was  weakness  ua  thehhid 
legs,  which,  in  two  or  three  days,  rendered  the  animal  unable  to  stand.  Soon  there 
was  entire  loss  of  appetite  JQrequent  shiverings,  and  after  the  first  week  or  ten  days 
considerable  of  a  couf  h.  These  symptoms  increasing  would  end  in  death,  somethnes 
within  a  few  days,  and  in  others  continuing  for  weeks.  Diarrhea  was  marked  in  only 
one  case ;  delirium  was  prominent  in  but  one  instance.  The  solitary  animal  that  re- 
covered lost  all  its  hair  during  convalescence.  Post-mortem  examinations,  not  madeliy 
competent  observers,  revealed  nothing  constant  or  apparently  sufficient  to  account  for 
the  svmptoms.  In  one  case  there  was  marked  enlargement  and  congestion  of  one  kid- 
ney, but  this  was  wanting  in  the  others.  In  some  cases  there  was  peritonitis  and  in- 
flammation of  the  Intestines.  Out  of  a  herd  of  twenty-three  hogs  ten  were  sick,  and 
only  one  out  of  the  ten  recovered*  None  of  them  seemed  to  thrive  during  the  existence 
of  the  disease.  An  entire  herd  of  twenty-six  pigs,  from  one  to  four  months  old,  died. 
There  was  no  apparent  cause.        • 

laomaAN. 

Mr.  M.  B.  HiNE,  Austerlitz,  Kent  county,  says: 

Last  spring  there  was  a  general  fatality  among  the  young  pi^,  and  in  some  instances 
with  the  autumn  pigs  in  the  latter  part  of  the  winter,  there  being  no  apparent  sick- 
ness discovered  prior  to  their  death.  At  lexist  such  was  the  cose  in  this  immediate 
vicinity  ;  but  I  noticed  that  this  aU  disappeared  as  soon  as  the  hogs  were  turned  out 
to  grass.  The  conclusion  I  arrived  at  is,  we  must  furnish  a  greater  variety  of  food  for 
our  hogs  during  our  long  winters,  particularly  of  roots  and  vegetables,  instead  of  foed* 
ing  all  com,  as  is  usually  the  practice  with  most  Western  farmers. 
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Mr.  H.  Sevison,  Constantine,  Saint  Joseph  county,  says: 
We  have  had  qo  diseases  among  horses,  cattle,  or  sheep  for  severa)  years  past;  bat 
OUT  hogs  have  been  seriously  affected  with  what  is  generally  known  as  cholera.  The 
diseoae  has  been  a  very  peculiar  one  here.  Some  were  affected  in  their  hind  limbs, 
others  in  their  fore  legs ;  some  died  very  suddenly,  while  others  would  linger  for 
months,  and,  after  becoming  mere  skeletons,  would  Ue  down  and  die.  The  loss  has 
been  very  heavy.  No  cause  for  the  disease  has  as  yet  been  discovered  or  remedy 
found.  Some  have  thought  that  pure,  clear  water  would  prove  a  preventive,  but 
such  ia  not  the  case. 

mSSOUHL 

Mr.  N.  B.  Petts,  Lincoln,  Benton  county,  says: 

There  is  no  disease  existing  among  any  class  of  farm  animals  excent  among  hogs, 
and  among  this  class  of  stock  there  are  several  diseases,  viz :  measles,  lung-fever, 
cholera,  and  worms.  In  this  vicinity  and  throughout  this  county  measles  has  pre- 
vailed to  an  alarming  extent,  and  probably  more  hogs  have  died  firom  tt  than  firom  aU 
other  diseades  combined.  But  nearly  every  farmer  designates  the  disease  as  cholera. 
In  measles  the  hog  reftises  to  eat,  lies  much  of  the  time  in  his  bed,  goes  often  to  water 
to  drink,  but  not  to  waUow,  and  grows  poor  very  fost.  The  hog  uas  a  slight  hacking 
cough.  If  the  eruptions  break  out  thickly  all  over  the  bodv  the  animal  generaUy  ffets 
well;  but  if  they  do  not,  or  after  breaking  out  they  should  go  back^  the  hog  dies. 
There  is  a  very  offensive  stench  about  their  sleeping-places.  Everything  kept  in  a 
drug-store,  and  in  quantities  to  astonish  and  alann  an  allopathic  phvsioitm,  has  been 

fiven,  and  the  wonder  is  that  so  many  have  lived.  AU  kinds  of  food  have  been  given, 
at  with  no  apparent  beneficial  resnlts.  The  only  thing  claimed  to  have  done  any 
good  whatever  was  a  tea  made  from  peach-tree  leaves,  limbs,  or  bark.  This  brings  the 
measles  out  thick,  and  if  the  hog  has  a  dry  bed  ana  is  kept  firom  water  the  chances 
are  in  his  favor.  The  bowels  should  be  kept  open,  and  not  more  than  five  or  six 
should  be  confined  in  the  same  pen. 

For  worms  we  give  a  teaspoonful  of  turpentine  once  a  day  for  a  week.  From  one- 
half  to  two-thirds  of  aU  hogs  affected  with  diseases  have  died.  I  doubt  if  any  have 
died  of  cholera. 

Mr.  P.  M.  OuMMiNa,  Harrisonville,  Cass  county,  says: 

This  immediate  vicinity  has  suffered  Immensely  from  the  ravages  of  the  disease 
known  as  hog-cholera.  During  tbe  early  part,  and  indeed  almost  entire  winter,  it  dis- 
appears or  scarcely  makes  an  appearance ;  but  during  the  months  of  March  and  Sep- 
tember it  breaks  forth  in  most  mtal  forms,  firequently  causine  the  death  of  every  hog 
on  a  fiirm.  I  have  known  as  many  as  sixty  and  eighty  to  uius  die  in  one  week  on  a 
single  farm,  leaving  not  one  to  commence  restocking  with.  The  disease  assames  two 
forms.  The  first,  and  what  I  nresume  to  bo  cholera  proper,  commences  with  black  dis- 
oharges  firom  the  bowels,  which  continue  until  the  animal  "  wears  it  out,"  or  becomes 
a  gaunt  skeleton,  and  dies  from  mere  exhaustion.  The  second  form  commences  with 
an  utter  refusal  to  eat,  stupid  appearance  of  the  animal,  hish  fever,  very  constipated 
bowels,  and  agreat  desire  for  cold  water.  This  form  generaUv  proves  fatal  in  three  or 
four  days.  When  dead,  blood  gushes  from  the  nostrils,  and  upon  examination  the 
lights  resemble  coagulated  blood  of  the  consistency  of  cream.  This  disease  causes 
greater  losses  to  the  farmers  of  this  corn-producing  country  Uian  sil  other  diseases 
affecting  farm  animals  combined. 

Mr.  J,  L.  tBWiN,  Pulton,  Callaway  county,  says: 

Except  hog-cholera  (intestinal  disease  of  swine),  domestic  animals  in  this  portion  of 
the  countx7  Tor  the  past  year  or  more  have  been  remarkably  tree  fix)m  disease.  On 
the  Ist  of  March  last  I  moved  a  lot  of  healthy  hogs  on  to  the  Carm  on  which  I  now  re- 
side, where  there  had  recently  been  diseased  hogs.  In  about  two  weeks  disease  broke 
oat  among  them,  and  nearly  aU  of  those  attacked  died  within  from  five  to  ten 
days.  •  •  •  The  disease  mav  be  said  to  have  been  general  during  the  faU  of  1876, 
although  a  few  farmers  escaped  entirely.  In  a  few  localities  quite  a  number  of  hogs 
have  been  lost  this  taU,  but  I  am  not  advised  as  to  the  nature  of  the  disease. 

Mr.  Will  0.  Eantocy,  Cape  Girardeau,  Cape  Girardeau  county,  says: 

While  I  have  no  pretensions  to  a  scientific  knowledge  of  diseases  of  form  animals  or 
their  treatment,  it  has  been  my  misfortune  during  the  last  twenty  jears  to  witness 
much  of  the  so-called  hog-cholera,  and  that  length  of  time  will,  I  think,  embrace  the 
period  of  its  prevalence  here,  as  prior  to  that  time  I  heard  nothing  of  it.  I  have  had 
a  residence  here  of  fifty-three  years.  I  have  known  the  disease  to  rage  here  among 
swine  under  aU  circumstances  and  conditions  tn  which  swine  are  kept.  I  have  known 
it  to  destroy  droves  of  hogs  of  the  common  kind,  others  of  no  breed  at  all— «ach  as  nm 
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In  tho  swamps  and  never  uaw  com.  I  hav«  known  the  Mun©  breed  and  quality  of  hog» 
destroyed  that  run  in  the  woods  around  the  farm  with  fix?©  access  to  i-unning  water 
a;nd  com  anfflcient  to  live  on.  I  have  known  them  to  die  in  cleanly  pens,  where  they 
were  well  cared  for,  as  rapidly  as  In  ftlthy  sties.  I  have  kii«wu  tliem  to  die  of  tlie 
disease  in  wooda  lots,  where  tney  were  l<Bd  regularly  and  abundantly  twice  a  day  on 
com.  I  have  known  them  swept  off  by  tho  scores  in  a  grass  pasture,  while  others  in 
an  adjoining  clover  field  escaped ;  wlii\e  at  other  times  the  clover  pasture  a&>rded  no 
better  protiHJtion  'than  other  places.  Nor  have  those  who  pay  the  greatest  att<5ntion 
to  fine  breeds  of  hogs  and  their  cleanliness  and  comfort  fared  any  better  than  those 
who  pay  no  attention  to  either. 

When  the  disease  first  made  its  appearance  among  my  hogs,  I  was  in  the  habit  of 
placing  tho  dLseascd  animal  on  its  baclc  and  pouring  a  tablespoonful  of  powdered  cop- 
peras down  its  throat.  Every  animal  thus  treated  at  that  tune  got  welL  The  aame 
treatment  the  past  season  was  without  any  beneficial  resoUa.  I  know  of  but  one  ani- 
mal that  recovered  during  the  past  summer,  and  it  was  treated  to  a  copiouB  adminiA- 
tration  of  pi  no- tar  poured  down  its  throat. 

The  hog-cholera  presents  itself  under  so  nuiny  difierent  phases  that  it  would  be  diffi- 
cult indeed  to  describe  it.  Each  farmer  in  this  vicinity  would  no  doubt  give  a  difGerent 
description  of  it  as  it  prevails  among  his  own  stock,  sometimes  the  animal  will  Tomit 
and  purge ;  sometimes  one  of  these  symptoms  will  be  prominent  and  the  other  entirely 
lacking;  sometimes  neither  will  be  observed,  bat  the  animal  will  apparently  be  affected 
with  sore  throat.  At  other  times  sores  will  appear  all  over  tho  body,  occaeionally  caus- 
ing the  loss  of  the  animal's  eyes  pr  ears,  and  not  unfrequently  both.  Sometimes  the 
most  prominent  symptom  will  be  thumping,  as  a  horse  affected  with  the  thnmpa. 

I  am  satisfied  that  a  knowledge  of  the  canae  or  causes  of  the  disease  has  not  been 
discovered,  and  I  can  bnt  hope  that  the  investigations  making  bv  your  department 
will  result  in  finding  either  a  preventive  or  a  core  for  this  fdghtfnl  and  fataJ  dlaeaae. 

Mr.  H.  L.  W.  BoGEBS,  Lathrop,  Clinton  county,  gays: 

In  reply  to  your  circular  letter  I  will  only  speak  of  hog-cholera,  as  that  is  the  only 
disease  firom  which  I  have  suffered  much  loss  I  regret  to  say  that  I  have  made  poor , 
progress  in  doctoring  m^  hogs.  The  first  symptom  of  the  disease  \b  a  oongh,  wh&^  id ' 
soon  followed  by  loss  ot  appetite)  and  by  vomiting  and  purging,  thoush  not  always. 
They  would  also  draw  up  very  much  in  the  belly.  The  duration  of  tEe  disease  vras 
trom  ten  hours  to  three  days.  OccasionaUy  they  would  be  attacked  by  **  thumps," 
with  no  other  cholera  s>'mptoms,  and  in  such  cases  they  would  live  for  weeks,  out 
finally  die.  In  the  fall  of  1^5  I  lost  twenty  hogs  out  of  a  herd  of  135.  About  aU  that 
were  attacked  died.  I  examined  three  and  foimd  the  bowels  f ull^of  worms ;  I  ^so  found 
the  bowels  and  small  intestines  full  of  little  sores,  which  were  no  doubt  caused  by  the 
worms.  The  longs  and  paunch  were  much  inflamed.  I  drenched  one  with  sptnts  of 
turpentine  weakened  with  milk,  and  it  died  in  less  than  five  minutes.  Since  then  I 
have  fed  my  hogs  liberally  with  wood-ashes,  sulphur  and  copperas,  and  have  had  no 
more  cholera  among  them.  I  salt  twice  a  week,  mixing  the  salt  with  unleached  wood- 
ashes,  and  about  once  a  month  I  give  pulverized  copperas  and  sulphur  for  the  poipose 
of  driving  the  worms  out  and  the  lice  off  of  them. 

Mr.  A.  C.  Snydee,  Glen  Allen,  Bollinger  county,  says : 

There  is  but  one  class  of  domestic  animals  in  Southeast  Missouri  snbiect  to  epidemic 
diseases,  and  that  is  swine.  OccasionaUy  we  lose  a  few  cattle,  bnt  tne  number  is  so 
small  that  wu  fail  to  locate  any  special  disease.  But  we  are  accustomed  to  lose  a  great 
many  hogs  every  year,  and  last  year  we  lost  fully  one-lialf  of  om*  entire  stock.  The 
diseases  among  hogs  have  not  been  given  the  attention  their  importance  demands,  and 
we  really  know  nothing  as  to  the  treatpient  ro<|uired.    I  can  therefore  only  ^ive  yoo 

.  few  facts  in  rega -  ■   - 


the  more  prominent  symptoms,  and  a  few  facts  in  regard  to  the  fatality  of  the  t 

Ho^  of  all  conditions  seem  to  suffer  alike— 'those  that  are  well  fed  and  well  housed 
suffenng  aliko  with  tho  poor  and  neglected  animals.  The  disease  generally  makes  its 
appearance  in  tho  early  summer  and  continues  up  to  tlie  end  of  the  year,  at  which 
time  there  are  but  few  hogs  left.  It  first  occurs  in  tlie  ncinity  of  and  iit  the  valleys, 
and  along  the  small  creel^  where  it  always  proves  most  fatal.  Farmers  on  high  lands 
are,  therefore,  more  successful  with  their  lio^s  than  those  living  along  creeks. 

I  have  noticed  two  dL«i{iuct  diseases  Jiffcclin^  swine,  In  one,  tho  hog  seems  to  have 
no  desire  for  ftwd ;  appears  sick  inwanlly ;  is  given  to  alternate  constipation  and  scour- 
ing; vomits  frequently,  and  grows  very  thhi.  These  symptoms  culminate  in  death 
within  from  five  days  to  two  weeks,  llie  prominent  characteristic  of  the  other  dis- 
ease is  tho  loss  of  the  use  of  the  animal's  limbs.  Notwithstanding  it  finally  loses  the 
use  of  iU  legs  completely,  so  that  it  is  unable  to  stand  up,  its  appetite  contmuesgood. 
These  symptoms  occur  more  froquently  among  fattening  hogs.  This  disease  generally 
proves  latal  withlx^  from  two  to  ten  days,    ^o  intelligent  treatment  haa  as  yet  been 
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diaooYered,  althongh  many  think  thej  have  an  infallible  remedy.  I  think  at  leatit 
50  per  cent,  of  the  hog-crop  of  this  county  has  hecn  lost  by  disease  dui'ing  the  past 
year. 

Mr.  John  B.  Glaoe,  Glenwood,  Schuyler  county,  says  ; 

We  have  among  the  s'wino  of  this  county  a  new  and  very  fatal  disease.  We  have  no 
name  for  the  malady.  The  animal  wiU  oat  hejirtilyto  within  a  few  hours  of  its  death 
(say  alx  hours).  A  poeUmortem  examination  shows  tho  heart,  liver,  and  kidneys  to  be 
completely  decayed  ;  so  much  so,  indeed,  that  they  wiU  not  hold  together  if  taken  in 
the  nand.  The  stench  from  the  dead  animal  is  simply  unbearable.  No  remedy  for  the 
disease  seems  to  have  been  discovered,  llog-cholorais  also  still  raging  in  this  county. 
We  have  no  remedy,  and  about  all  the  hogs  attacked  die  sooner  or  later. 

Mr.  A.  K-  Goodrich,  Quincy,  Hickory  county,  says : 

I  have  been  a  hog-ralser  and  a  close  observer  of  their  haljits  for  over  forty-livo  years. 
The  disease  so  fatal  to  swine  was  discovered  as  existing  in  this  county  and  neighbor- 
hood in  March,  1876.  Within  very  few  weeks  my  neigh  uors  lost  from  $300  to  $700  each 
by  the  disease.  Knowing  that  I  was  a  great  lover  of  this  class  of  stock,  my  neighbors, 
whenever  they  would  meet  me,  wouJd  say,  "  WoU,  Goodrich,  are  -any  of  your  hoga 
dying  of  cholera  f '  I  would  answer,  "  No ;  and  I  don't  intend  that  they  shaU  as  lone 
as  an  ounce  of  preventive  is  worth  a  pound  of  cure."  When  I  would  tell  them  what  I 
was  doing,  they  would  say  that  they  did  not  believe  in  it.  But  I  persisted  in  the  use 
of  preventives  and  lost  but  one  hog,  while  they  lost  a  great  many.  The  preventive  1 
used  with  such  beneficial  results  was  composed  of  tho  following  articles,  via :  Two 
pounds  sulphur,  1  pound  black  ailtimony,  1  pound  copperas,  and  i  pound  each  of  salt- 
peter and  salmiac.  This  was  put  into  a  forty-five  gallon  barrel,  sunk  half  way  into 
the  ground,  and  which  had  previously  been  filled  with  fresh  water  and  good  corn-meal* 
To  iSds  preparation  I  wotdd  add  more  or  less  soot  as  often  as  I  could  get  it  from  the 
stove.  I  fed  them  from  this  barrel  twice  a  day.  Sometimes  I  would  omit  the  drugs 
for  a  week,  and  then  fill  up  fresh  again.  I  kept  twenty  hogs  in  this  ws^.  One  was 
taken  sick  in  June  and  drooped  aro^d  for  a  month.    It  preferred  beine  In  dark,  shady 

flaoes,  where  it  remained  most  of  the  time  alone.  It  r()covered  before  July  had  passed, 
then  thought  I  was  clear  of  the  disease,  as  I  had  watched  its  progress  carefully  and 
had  never  known  it  to  enter  a  herd  the  second  time.  But  I  was  doomed  to  disappoint- 
ment, for  soon  three  more  were  taken  sick.  Two  of  these  lingered  for  a  long  time,  and 
one  of  them  became  a  walking  skeleton.  Neither  one  of  them  would  eat  tor  several 
days.  This  they  did  after  a  while,  however,  and  they  finally  recovered  and  made  good 
hogs.  Tho  third  one  died.  It  was  a  very  handsome  hog,  and  in  good  order.  K  it  had 
been  dressed  and  taken  to  market  it  would  have  been  regarded  as  first-class  pork.  I 
dissected  It  for  the  purpose  of  discoverinff,  if  possible,  the  cause  of  its  death.  Not  one 
organ  of  the  whole  bocly  seemed  to  be  anectcd  except  tho  lungs.  They  had  assumed 
a  bluish-purple  color.  I  am  satisfied  that  tho  flesh  had  not  partaken  of  the  disease,  and 
I  also  entertain  the  opinion  that  three-fourths  of  all  tho  hogs  slaughtered  for  pork  thai 
year  were  aifected  with  the  disease. 

The  disease  is  very  severe  on  pigs.  Out  of  forty-two  head  affected,  but  one  was 
saved.    They  were  not  given  my  preventive. 

I  helped  a  neighbor  slaughter  his  hogs.  Up  to  tho  time  of  slaughtering  there  had 
been  no  si^  of  disease  among  them.  It  fell  to  my  lot  to  take  out  the  entrailsy  every 
one  of  which  showed  more  evidence  of  disease  than  mine  which  I  Jiad  dissected.  In 
less  than  ten  days  after  this  those  hogs  he  had  left  began  to  die  off  by  the  score.  As 
the  disease  from  which  they  died  seemed  to  differ  from  other  diseases  existing  here^  I 
give  the  symptoms,  as  follows:  They  stand  with  drooped  ears;  walk  but  a  few  steps 
at  a  time,  and  stop  very  suddenly ;  seek  isolation  from  tho  rest  of  the  herd ;  lie  on 
their  bellies  in  dark,  shady  places,  with  their  fore  feet  extended.  During  the  latter 
stages  of  the  disease  they  vomit  a  greenish  and  sometimes  yeUow  colored  matter.  The 
skin  on  the  belly,  Hanks,  between  tho  thighs,  and  behind  the  ears  turns  a  bluish-pur- 
ple color.  Still  later,  the  animals  try  to  squeal,  but  make  a  faint  noise,  more  resembling 
that  of  a  sick  child  than  anything  else. 

When  in  Sedalia,  in  October  last,  I  met  a  llr.  H.  A.  Sharp,  who  told  me  ho  had  dis- 
covered a  positive  cure  for  hog-cholera,  and  that  ho  intended  to  get  it  patented.  He 
gave  me  somo  for  the  purpose  of  havmg  me  test  it.  Shortly  after  I  had  a  fine  Magee 
male  hog  taken  sick.  He  was  so  far  guno  that  I  had  to  pry  his  jaws  open  in  order  to 
administer  the  medicine.  I  gave  him  a  tablespoonful  hi  a  little  sweet  milk,  and  it 
acted  Uke  a  charm.  In  three  or  four  days  Iio  was  in  his  usual  health.  I  have  sine© 
given  it  to  three  small  pigs,  with  like  favonihle  results.  The  tincture  has  a  dark  wine- 
colon  is  pleasant  to  the  taste,  and  smeUs  strongly  of  peppermint  and  pennyroyal. 

My  hogs  run  in  the  woods,  where  they  g(-t  part  of  tlieir  living ;  have  access  to 
fresh  water,  and  get  their  food  as  regularly  as  if  kept  up.  My  experience  is  that  they 
wHl  contract  diseases  and  die  under  all  conditions  and  oircumatances,  in  green  pastnrst 
And  in  tho  woods  as  well  as  in  oloae  peivi. 
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Mr.  HoBACE  MabtiN)  Ooming,  Holt  comity,  says: 

I  have  been  a  resident  here  nine  years,  and  daring  that  time  no  disease  has  prerailed 
among  farm-stock,  except  a  disease  among  swine.    Baising  com  and  feeding  cattle 

and  hogs  is  the  principal  indosti^  in  this 
Ticinity.  Daring  the  last  three  yeaisthe 
losses  amonff  ho^  have  been  greater 
than  heretofore  within  the  circle  of  my 
observation.  There  is  a  slngnlarlty 
abont  the  spread  of  the  diseitoe  which  to 
me  is  onaocoantable.  Some  yean  a 
fanner  will  lose  nearly  his  entire  stock, 
while  his  neighbor  acyaoent  will  remahi 
entirely  exempt  from  it.  Then  in  a  year 
or  two  the  conditions  will  be  reveised. 
I  will  give  yoa  the  statistics  of  the  Ust 
three  years  of  this  and  adjacent  sections, 
nombering  the  farms  I,  2,  3.  d^,  my 
locality  being  farm  No.  1.  Two  yean 
ago  at  this  date  (September  1)  N.  Bosa- 
lins,  No.  9,  lost  210  head  of  hogs  oat  of 
his  feeding-pens.  He  did  not  count  the 
voong  shoats,  which  were  net  confined. 
No.  8  lost  30,  bat  in  a  tenant's  pen  at  his 
own  feeding-yard  he  lost  over  200  head 
more.  Farm  No.  5  lost  36 ;  others  none. 
Last  faU  Na  1  lost  97;  No.  2, 80 ;  No.  3, 
45;  No.  4,64;  No. 6, between  30  and  40; 
othen  none,  or  very  few.  This  foUj  in  a 
herd  of  150, 1  have  lost  none.  Neither 
has  2,  3,  4,  and  5,  while  6, 7,  and  10  have  lost  over  100  head.  These  were  fattening 
hogs,  n6t  shoats,  and  weighed  from  200  to  350  pounds. 

The  characteristics  of  Uie  disease  are  various^  although  in  numerous  cases  no  syum- 
toms  of  disease  were  observable.  In  the  morning  I  would  find  hogs  dead  that  the 
night  before  I  thought  were  weU ;  yet  on  examination  I  would  find  the  lungs,  intes- 
tines, and  skin  very  red  and  engoramd  with  blood,  but  I  supposed  it  was  a  natnnd 
consequence  of  their  dying  with  Su  uieir  blood  In  tnem.  Unless  the  hogs  are  qoits 
young  the  liver  is  always  found  ulcerated  and  otherwise  diseased.  The  fint  symptom 
noticed  is  reluctance  to  leave  their  beds.  Bout  them  out,  and  they  walk  as  though 
they  were  stiff.  Their  urine  is  highly  colored  or  bloody.  Possibly  they  may  bleed  at 
the  nose ;  then  they  are  sure  to  die  in  less  than  twenty-four  hours.  When  found  dead 
the  nose  is  nearly  always  bloody.  Sometimes  the  disease  commences  with  a  cough, 
panting  at  the  sides  and  flanks,  and  a  reftiaal  to  eat.  They  then  linger  along  for  a 
week  or  ten  days,  when  they  usually  die.  With  the  experienoe  I  have  had  wiui  it.  I 
believe  it  to  be  more  proi>erly  a  typhoid  fever.  There  are  numerous  remedies  for  Bai& 
held  as  secrets,  yet  I  never  see  any  good  effects  produced  bv  them  when  used  in  a  heed 
of  sick  animals.  They  may  be  valuable  as  preventives.  For  eight  yean  past  I  have 
endeavored  to  keep  up  my  herd  to  one  hundred  and  fifty  head,  feeding  fr«m  seventy- 
five  to  eighty  each  year.  Except  during  last  fall  I  have  had  no  disease  among  them. 
I  have  dry.  open  sheds  for  them  to  sleep  in,  and  feed  them  all  the  ashes  we  make, 
mixed  witn  a  little  salt.  Occasionally  we  mix  several  tablespoonftils  of  sulphur,  or 
about  half  as  much  copperas,  with  the  ashes,  say  once  or  twice  a  month.  We  give  them 
all  the  com  they  will  eat  up  clean. 

Many  hogs  are  dyinff  all  through  this  section'  of  the  country.  This  immediate 
vicinity  has  not,  I  think,  suffered  larger  losses  in  comparison  with  the  number  of  hogs 
kept  than  other  neighborhoods  in  generaL  Yet  this  school  district,  comprising  foor 
full  sections  of  land  and  two  fractional  sections  bordering  on  the  Missouri  Biver,  has 
in  the  last  three  yean  lost  certainly  ten  thousand  doUan'  worth  of  hogs.  Hence  the 
aggregate  losses  in  the  State  must  reach  high  in  the  millions  of  dollars. 

Mr.  John  H.  Steffens,  Houston,  Texas  county,  says : 

The  only  disease  prevalent  among  farm  animals  in  this  country  is  that  of  cholera 
amouff  swine.  During  the  past  eight  months  60  per  cent,  of  the  ho^  in  this  vicinity 
have  died  of  the  disei^  The  fint  symptom  of  the  disease  is  a  swemuff  of  the  throat. 
The  next  is  a  wheeziUg  cough,  followed  by  running  at  the  nose  and  Toss  of  appetite 
and  hair.  A  majority  of  them  lose  the  use  of  their  legs.  They  generally  die  in  the 
coune  of  about  twenty-four  houn.  About  5  per  cent,  recover,  with  the  loss  of  their 
hair.    No  remedies  that  have  proved  of  any  benefit  have  been  discovered. 

Mr.  O.  A.  Adams,  Ohillicothe,  Livingston  county,  says : 

This  year  the  diseases  among  swina  have  proved  more  fatal  among  young  pigs  and 
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fat  hogs,  fiumeis  haTizig  lost  from  one  to  one  hundred  head.  The  remedies  are  so  vari- 
ous and  unreliable  that  they  are  not  worth  mentioning.  It  is  very  doubtful,  indeed, 
if  a  remedy  ever  will  be  discovered  until  the  sanitary  condition  of  the  hogs  is  improved. 
The  animals  are  affected  in  different  ways— some  purge  and  vomit,  while  others  cough 
violently.  Some  refuse  to  eat,  and  soon  pine  away  and  die.  As  the  disease  is  most 
fatal  in  large  herds  and  in  filthy  surroundings^  it  would  seem  to  the  interest  of 
the  formers  to  look  to  the  natural  cause ;  and,  if  possible,  to  remove  it  by  confining 
a  less  number  together  and  keeping  their  surroundings  clean.  Feed  charcoal  freely, 
and  on  the  first  symptoi^s  of  a  cough  give  one  teaspoonfdl  of  red  pepper  to  each  one 
hundred  pounds  weight  of  the  animaL  Given  in  slop,  it  has  proved  very  successftil 
with  me. 

I  have  lost  but  few  hogs  since  I  removed  them  from  the  old  straw-stacks,  manure- 
piles,  old  sheds,  and  from  under  old  buildings,  where  their  quarters  could  not  be  cleaned 
out.  A  change  of  feed  frrom  com  will  always  prove  beneficial  amopg  hogs  when  dis- 
I  are  prevident. 


Hr.  J.  S.  N.  Newmyeb,  Lone  Lake,  Mason  county,  says: 

Heavy  losses  have  been  sustained  in  this  section  by  a  disease  among  swine  called 
cholera.  There  are  several  different  diseases  classed  under  this  name,  or  else  the  dis- 
ease has  many  different  phases.  I  have  been  raising  and  fottening  on  an  average  about 
100  hoes  p|er  year,  and  had  very  good  luck  until  last  January,  when  my  animals  com- 
menced dyinc)  and  since  then  I  have  lost  200  head.  I  had  120  head  on  the  first  visita- 
tion of  the  disease,  and  out  of  that  number  lost  100.  I  did  nothing  to  prevent  the 
spread  or  to  cure  the  disease-— onlv  separated  the  weU  from  the  sick  hogs,  but  this  seemed 
to  do  no  good.  Those  first  attacked  died  in  a  few  days,  and  were  frifi  and  plump  when 
death  ensued.  After  a  few  weeks  they  lingered  alonsfor  a  good  while,  and  were  gen- 
ertJly  reduced  almost  to  skeletons  before  they  died.  The  last  ones  that  died  had  what 
we  here  caU  thumps,  and  they  lingered  along  three  weeks  before  they  died.  A  very  few 
recovered  after  they  had  become  so  poor  and  thin  that  they  could  scarcely  stand.  At 
the  expiration  of  about  two  months  I  commenced  buying  another  herd,  weighing  from 
SO  to  140  pounds  each.  I  purchased  them  at  different  pomts,  getting;  from  six  to  ten  at 
ft  place.  After  a  little  while  they  also  commenced  to  get  sick  and  die,  and  I  lost  16  ont 
of^46  in  that  lot.  I  used  remedies  with  this  herd,  but  do  not  think  with  any  eood  re- 
sults, although  several  of  them  recovered.  Some  of  them  had  high  fever,  and  others 
passed  bloody  uMne.  This  was  in  May  and  June.  In  September  following  my  piffs 
took  sick,  and  in  a  very  short  time  I  lost  35  out  of  a  herd  of  38.  These  pigs  were  suck- 
ling  at  the  time  the  disease  broke  out  among  them.  They  and  their  mothers  were  con- 
fined in  Uie  same  lot  with  40  hogs  I  was  fattening,  but  none  but  the  pigs  were  affected 
in  any  way.  I  have  known  several  such  cases  m  this  neighborhood,  and  therefore  I 
am  9ot  inclined  to  believe  that  the  disease  is  contagious. 

Mr.  S.  S.  Smith,  Bertrand,  Mississippi  coanty,  says: 

With  the  exception  of  swine,  domestic  animals  of  aU  classes  are  comparatively 
healthy.  Hogs  oie  at  such  an  alarming  rate  that  farmem  have,  in  a  great  measure, 
quit  trying  to  raise  them  for  market.  The  disease  ia  caUed  cholera,  although  the 
symptoms  seem  to  vary  every  season;  therefore  a  remedy  that  proves  efficacious  one 
season  does  no  good  the  next.  A  few  years  ago  pine-tar  or  turpentine,  fSa  with  com, 
was  thought  to  i>e  an  excellent  remedy ;  then  copperas  was  regarded  as  the  sovereign 
specific,  but  during  the  past  few  yeais  we  have  not  found  anything  that  seems  to  do 
any  good.  Since  turning  my  swine  on  wheat-stubble  I  have  not  lost  one,  althongb 
some  of  them  were  sick  at  the  time^ 

KEBBASKA. 

Mr.  M.  Stockton,  Wahoo,  Saunders  county,  says: 

Previous  to  1876  the  swine  of  this  county  were  healthy.  The  annual  loss  from  dis- 
ease probably  did  not  reach  1  per  cent,  of  the  whole  number.  In  the  faD  of  1876  the 
cholera  broke  out  near  Ashland,  along  Salt  and  Wahoo  Creeks.  During  1877  the  dis- 
ease has  proven  exceedinglv  viixdent  along  all  water-courses,  and  has  baffled  aU  reme- 
dies. In  the  beautiful  valley  of  Wahoo  fully  95  per  cent,  of  those  attacked  have 
died.  On  uplands  the  disease  has  proven  less  virulent,  many  large  h^ds  having 
wholly  escaped  thus  far 

NBW  YOBK. 

Mitchell  Bbothebb,  Hannibal  Centre,  Oswego  county,  says : 

There  has  been  unite  a  heavy  loss  here  incurred  from  a  disease  among  hogs.  We 
have  no  name  for  the  disease,  as  there  seems  to  be  no  definite  knowledge  concerning 

Digitized  by  VjUUV  iC 


44G         BEPOET  OP  THE  COMJflSSIONEB  OF  AGRICULTUBB. 

it.  Some  people  calJ  it  *'  black  idoth."  The  fljut  ajmptoiu  noticeable  is  lameneiB  in 
their  hind  feet.  TLia  rontinueH  niitil  they  Ioho  the  tiae  of  their  hincl  logs  entirely,  aft« 
which  Ihcy  &oou  die.  They  have  but  little  or  do  appetite  after  they  are  taken  liek. 
There  have  been  a  ^rent  luauy  hogs  loHt  by,  the  diaease  in  this  neighborhood  dorinff  Uio 
past  eighteen  months.  Wo  lost  live  head'  ourselves  last  season*  We  sincerely  hope 
some  remedy  may  soon  bo  found. 

Dr.  Akdeew  J.  'Willis,  Saratoga  Springs,  eays : 

The  only  disease  that  has  prevailed  here  among  farm  animals  during  the  paat  year 
Tvas  intestinal  fevor  in  swine  (cholera).  All  cases  proved  fataL  The  average  dnra- 
tion  of  the  disease  was  two  days.  No  treatment  seems  to  have  been  ^ven.  I  saw 
none  of  the  cases,  and  the  only  iiiibrmation  I  have  I  received  from  eye-Tntneeses*  the 
symptoms  and  lesions  describoil  were  tliose  of  hog-cholera.  There  were  seventy  eases 
in  ail.  From  the  information  I  have  been  able  to  ^lean  I  am  of  the  opinion  that  the 
disease  was  not  of  a  contagions  character ;  bat  I  think  tmwholesome  food  contribiited 
largely  to  its  diffusion,  if  not  to  its  development.  The  hogs  were  fed  with  food  from 
the  large  hotels  in  this  place,  which  nsnalJy  contains  a  large  per  cent,  of  green  Tege- 
tables,  which,  in  warm  weather,  rapidly  undergoes  decomposition.  I  am  infonned 
that  the  feeding-tron«;hs  were  nuA-er  cleaned  out,  thon^  swarming  with  mag^ts,  and 
that  the  pens  emitted  a  terrible  stench.  From  this  it  will  bo  seen  that  the  awme  were 
not  kept  in  the  beet  of  hygienic  conditions.  The  outbreak  cannot  be  traced  to  con- 
tagions induenoes,  nor  can  we  say  it  ap]>eaied  spontanoonsly,  althonsh  we  most  con- 
cede  that  some  cases  probably  ori'^inated  spontaneously.  No  doubt  the  nnwhoksonia 
food  favored  tho  development  o^  ^.ho  disease  by  loading  the  blood  with  deleterioaa 
organic  matter,  and  so  brought  about  a  susceptible  condition  of  the  system. 

Mr.  Frank  D.  Cuktis,  Charlton,  Saratoga  county,  says : 

The  diseases  among  pigs  in  this  section  of  the  conntry  are  limited  in  nomber  Imdnot 
generally  fatal  in  their  effects.  No  epidemic  has  ever  raged  among  them,  and  such  a 
disease  as  hog-cholera  is  unknown.  But  few  pigs  are  kept.  Most  of  the  fanners  winter 
but  one  or  two  breeding-sows,  the  pigs  of  which  they  fatten  during  the  ensuing  aeaaooL 
A  few,  however,  winter  a  small  uiunber  of  frkU  pigs.  Bein^  limit^  in  nnmbers,  they 
have  plenty  of  range  and  a  variety  of  food,  and  are  little  liable  to  attacks  of  cholera 
or  other  contagions  diseases.  They  are  liable,  however,  to  attacks  of  qninsy,  pleniisy, 
Inflammation  of  the  It^s,  and  rheumatism. 

Worm  in  ilie  kidney. — Tlicre  is  a  parasite  which  penetnktea  to  the  kidneys  of  pigs  and 
causes  them  intense  pain  when  they  attempt  to  move.  80  severe  is  this  soreness  and 
pain  that  pigs  affectexl  will  lie  in  their  nests  and  starve  rather  than  make  the  effort  to 
crawl  to  tne  trough  to  eat.  The  pi'csence  of  this  parasite  may  be  known  by  the  reluct- 
ance of  the  pig  to  stand  u])  and  walk,  and  the  apparent  uselessneas  of  the  hind  parts. 
Wash  the  back  thoroughly  with  soap  and  water,  and  then  rub  it  well  across  the  loins 
with  spirits  of  turpentine.  A  tuble8i>oonfol  of  turpentine  should  be  given  intecnaUyi 
and  be  repeated  every  day  untU  the  soreness  ceases.  Turpentine  is  a  natural  medicins 
for  pigs  and  will  not  hurt  them,  as  the  fatty  tissue  readuy  absorbs  it.  A  doee  of  tur- 
pentine may  now  and  then  be  given  to  rid  the  bowels  of  any  lurking  parasites.  Sul- 
phur should  always  be  acces^ble  to  them,  as  they  areseemmgly  guided  by  instinct  to 
consume  it  as  an  antidote.  • 

ThumpSf  or  heaving  of  the  sides.  This  disorder  is  chiefly  confined  to  young  pigs  run- 
ning with  their  dams,  and  manifests  itself  usually  when  they  are  about  four  wc^old, 
although  we  have  known  instances  wheie  it  was  developed  in  a  pig  a  year  old,  caos- 
ing  its  death.  The  latest  investigations  seem  to  locate  the  disease  in  the  lining  mem- 
brane of  the  chest.  We  are  inclined  to  think  th^t  it  is  owing  to  an  excess  of  fiitty 
matter  about  the  heart,  which  obstructs  its  action.  The  pigs  pant  so  severely  that 
they  make  but  little  or  no  effort  to  nui-se,  and  consequently  rapidly  become  emaciated 
and  die  from  prostration.  Wo  do  not  l^iow  of  any  effective  remeay.  It  does  not  seem 
to  be  contagious,  but  tho  causes  which  doAolop  the  disease  in  one  pig  in  a  litter  are 
very  apt  to  cause  the  whole  to  be  siniilaily  attected. 

Indigestion.— A  pig  is  so  constituted  that  when  it  cannot  digest  Its  food  it  will  vomit 
it  up  and  thus  em^)ty  the  stomach  of  its  contents  which  otherwise  rai^ht  produce  diar- 
rhea. Suckling  pigs,  when  the  sow  is  overfed,  oflen  take  more  mJUcmto  their  stom- 
acns  than  tl^ey  can  digest,  which  produces  diarrhea.  The  remedy  is  obvious — ^reduce 
the  flow  of  milk  by  stinting  the  sow  in  fooil.  In  obstinate  cases  tho  young  pig  may 
be  fed  a  few  drops  of  laudanum  or  a  little  prepared  chalk  to  check  tho  discna^e. 

Dysentery. — Tins  disorder  is  rare  among  pigs,  but  may  be  produced  by  feeding  too 
much  concentrated  food,  such  as  corn-meal,  &c.  We  have  known  cases  of  dysentery 
to  become  chronic  and  run  for  a  year,  or  until  the  hog  died  from  weakness.  Casto^ 
oil  is  a  natural  and  soothing  purgative  for  a  pig,  and  should"  be  given  in  cases  of  con- 
stipation or  dysentery,  in  doses  of  ftom  an  ounce  upward,  according  to  size ;  and  in 
cases  of  the  latter  disorder  it  should  be  followed  by  astringenta,  in  doses  double  that 
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n-Jiich  ehoiiJd  be  given  to  a  human  being.  This  is  a  proper  rule  in  adminiitering  any 
me<licine  to  a  pi^  a  year  old. 

Can5^ii>a/iow.— Thli  iH  a  fruitful  6onrce  of  trou'ble  'with  pigs,  and  is  very  common 
where  tncy  have  been  fed  dry  feed  for  a  loug  time.  Purgatives  flhotild  be  civen  when 
there  are  evidences  of  pain.  By  observing  the  feces,  acute  results  may  beouviated  by 
a  timely  change  of  food  to  something  of  a  more  succulent  character.  Constipatiou  is 
the  cause  of  ra^e  or  craziness  in  sows  at  the  time  of  glNing  birth  to  pigs.  A  hea\-y 
dose  of  cast<)r-oil  will  relieve  them,  but  it  is  much  wiser  and  better  to  prevent  such 
trouble  by  laxative  food  for  a  short  time  before  pigging. 

Apoplexy, — When  hogs  are  in  a  plethoric  condition  they  should  never  be  worried  or 
driven  fast,  or  they  may  be  attacked  with  ajWRlexy,  which,  of  course,  is  a  fatal  disease. 
We  have  known  instances  of  pigs  dropping  dead  under  such  circumstances.  The  same 
causes  winch  would  produce  apoplexy  will  cause  abortion.  A  voracious  consumption 
of  pumpkin  seeds  will  also  cause  aJi>ortion,  and  so  will  worrying  by  dogs,  constipation, 
and  sevece  fever. 

Mange. — Mange  is  akin  to  scab  in  sheep,  and  is  caused  by  the  same  insect,  which  bur- 
rows imder  the  skin.  The  disease  is  superinduced  in  part  if  it  does  not  originate  by 
i^e  favorable  conditions  of  filth  and  scruff.  Cleanliness  of  body  is  a  prerequisite  for 
the  health  of  a  hog,  and  the  opposite  condition  is  a  natural  stimulus,  to  the  breeding  of 
Uoe,  the  production  of  mange,  and  the  generating  of  tumors,  fevers,  and  other  disorders. 
Pigs  are  the  most  neglectea  and  the  most  abused  of  any  class  of  domestic  animals.  It  is 
stnuige  that  such  should  be  the  ease  when  they  are  reared  onl^r  for  human  food.  How 
any  man  can  produce  this  portion  of  his  food,  reeking  during  ito  whole  Ufe  with  filth 
and  nastinesB,  is  one  of  the  wonders  before  wMch  we  pause  with  astonishment. 
Mange  also  produces  rheumatism,  a  painfiil  disease,  and  one  which  unfits  the  animal 
for  human  food. 

NOETH  CAROLINA. 

Mr.  N.  Atkinson,  AsheTille,  Buncombe  county,  says: 

There  are  no  diseases  preTailing  among  any  class  of  farm  animals  in  this  county 
except  cholera  in  hoes.  Of  this  we  have  had  a  serious  visitation  dtiring  the  past  simi- 
mer  and  falL  I  only  know  of  one  party  whose  hogs  are  affected  now.  It  is  going 
through  his  herd  at  this  time,  and  is  taking  off  about  one-half  the  lot.  I  lost  eighteen 
or  twenty  during  thq  latter  part  of  summer  and  early  fall.  The  first  symptom  of  the 
disease  was  ^ght  wateriujg  at  the  comer  (lower)  of  the  eye,  followed  bv  stupidity 
and  loss  of  appetite.  The  effect  on  the  animal^  differed  greatly.  I  noticed  some  that 
died  in  less  tnan  twenty-fotir  hours  after  being  attacked,  whfle  others  would  linger  for 
a  month  and  then  die.  There  seemed  to  be  great  constipation  of  thi>  bowels.  A  fine 
Berkshire  boar  was  affected  differentlv  from  ul  the  rest.  His  bowels  were  very  loose, 
"  run  off*'  for  near  or  quite  a  week,  when  he  recovered,  apparently  but  little  uijured. 
I  have  never  seen  anything  that  would  do  any  good  after  the  disease  got  a  start,  but 
there  are  several  things  that  I  think  will  prevent  it  if  taken  in  time.  I  fed  six  or  eight 
on  poke  root,  which  they  will  eat  as  greedily  as  potatoes  if  other  food  is  not  given  too 
freely,  and  they  never  seemed  the  least  affected.  My  impression  is  that  the  disease  is 
first  caused  by  worms  and  lice,  and  afterwards  becomes  contagious.  If  copperas  and 
sulphur  are  freelv  used—- say  once  in  every  two  Ti«eeks — hogs  will  remain  free  ef  ver- 
min, and  then  if  kept  away  from  diseased  animals  in  all  probability  they  will  remain 
healthy.  I  once  tried  the  experiment,  and  out  of  100  head  of  hogs  I  did  not  lose  one, 
and  yet  the  disease  prevailed  to  an  ala^rming  extent  all  aiound  me. 

Mr.  J.  N.  Smalls,  Scotland  Neck,  HalifEtx  county,  says: 
We  hsve  but  very  few  diseases  among  farm  animals  in  this  section  of  the  State,  with 
the  exception,  perhai)s,  of  the  disease  Imown  as  cholera  among  hogs.  This  disease  as- 
sumes difierent  forms  or  symptoms.  Some  are  attacked  with  vomiting,  and  linger 
about  one  week ;  others  lose  their  appetite,  become  sleepy,  and  their  eyes  become  in- 
flamed and  exude  an  offensive  matter.  Cases  of  the  latter  class  have  been  known  to 
die  within  six  hours  after  the  attack  was  first  observed.  Many  remedies  have  been 
tried,  among  others  salt  and  ashes,  tar,  saltpeter,  and  bluestone.  WhUe  some  of  these 
remedies  have  proved  of  value  on  one  farm,  on  an  acUoining  one  they  have  been  found 
of  no  service  whatever.  The  disease  is  not  so  prevalent  as. in  former  years,  though  it 
is,  perhaps,  more  fatal.    One  farmer  has  lost  sixty-three  head  out  of  a  lot  or  sixty-five, 

omo. 

Mr.  L.  H.  BONHAM,  Oxford,  Butler  county,  says: 

This  township  has  been  peculiarly  exempt  from  hog  cholera.  I  attribute  it  to  the 
superior  care  given  to  our  swine.  We  ship  larce  numbers  of  Poland-China  hogs  to  all 
^sita  of  the  country,  and  our  breeders  vie  witn  each  other  in  the  condition  of  their 
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herds.  Frequent  yisitois  to  our  farms  have  an  inflaence  which  is  felt  and  seen  in  tha 
oarefol  mansj^ment  of  our  pig-honses  and  farms.  Every  breeder  takes  a  personal 
supervision  of  his  stock,  and  watches  them  with  an  interest  that  no  hireling  can  be 
inspired  with.  For  this  reason  the  Qrst  symptoms  of  disease  are  at  once  noticed  and 
attended  to.    By  such  care  epidemics  have  been  avoided. 

We  now  have  a  trouble  that  no  one,  so  far  as  I  have  learned,  has  a  remedy  for.  For 
.  want  of  a  better  name,  we  call  it  **  snifQes,"  and  when  it  has  advanced  so  iar  at  to 
cause  a  malformation  of  the  snout  of  the  hog,  it  is  called  "bull-nose."  My  ob- 
servation of  the  disease  would  lead  me  to  caU  it  catarrh.  It  is  like  catarrh  in  human 
beings — ^in  its  insidious  beginnings  and  tenacious  hold  when  once  seated.  It  begins 
with  a  cold,  taken  no  one  can  teU  how,  perhaps :  but  the  weak,  duU,  watery  eye,  and 
sluggish  movement  tell  the  close  observer  there  is  danger.  W  taken  at  this  stase,  and 
laxative  feed  is  substituted  for  heating  diet,  the  attack  will  likely  pass  off.  If  the  pig 
is  neglected  a  cough  soon  sets  in,  and  m  a  few  days  it  will  be  likely  to  snort  in  an  at- 
tempt to  clear  his  head,  soon  after  rising  from  its  bed.  Aiter  this  snorting  has  set  in, 
the  disease  may  be  considered  fairly  seated.  The  progress  of  the  disease  varies  largely, 
being  influenced  by  the  weather,  feed,  and  care.  Dcfluzion  from  the  nose  increases,  and 
a  cough  becomes  the  habit^  especially  after  bein^  driven  up  out  of  its  bed.  The  disease 
gains  ground  daily,  and  the  pig  sometimes  rubs  its  head  along  on  the  ground,  Jerking  it 
about  as  if  in  distress.  After  severe  efforts  to  cle<ar  the  head,  blood  comes  from  the 
nose,  after  which  the  pig  seems  to  feel  better  for  a  few  days.  By  this  time  it  has  com- 
menced to  lose  flesh,  its  appetite  is  irregular,  and  often  wheD  it  would  eat  it  becomes 
so  obstructed  in  its  throat  and  head  as  to  be  unable  to  eat  and  breathe  at  the  same 
time.  After  the  pig  has  arrived  alUhis  condition,  his  strength  diminishes.  He  cannot 
bear  exertion ;  he  will  not  thrive,  no  matter  what  care  he  may  have.  His  strength 
(^ves  way,  and  death  ends  the  struggle.  I  think  the  course  of  a  fatal  cold  that  ends 
m  consumption  in  human  beings  is  a  better  diagnosis  of  the  pig's  ailment  than  I  have 
given  here. 

I  think  this  catarrh  is  generally  fatal  if  left  to  follow  its  own  course.  It  is  certainly 
transmissible  from  either  parent.  I  am  fearful,  too,  that  it  is  capable  of  propagating 
itself  in  the  herd.  In  its  latter  stages  it  seems  to  bo  as  infectious  as  slanders  in  hoises. 
Of  this  I  have  not  facts  sufficient  either  to  conflrm  my  fears  or  to  dissipate  them.  I 
want  licht.  I  think,  however,  the  safe  thing  to  do  with  a  pig  affected  is  to  kill  it  en 
the  spo^  and  burn  the  carcass.  If  I  can  keep  my  nerve  up  to  my  Judgment,  I  shall  tzy 
this  metnod  next  year.  I  estimate  that  this  disease  has  detracted  20  per  cent,  from 
the  promts  of  my  herd  this  year.  I  have  lost  three  by  death  in  a  herd  of  150.  I  think 
my  herd  is  as  healthy  as  any  of  my  neighbors,  or  as  swine  generally.  All  my  pigs  are 
kept  in  herds  of  from  six  to  twenty-five,  and  have  airy,  clean  houses,  new  beddins 
every  week,  run  on  clover  or  blue-grass,  have  corn  and  slop  made  from  mill-feed.  1 
give  salt,  ashes,  sulphur,  and  copperas  weekly,  and  my  swine  have  only  pure  spring- 
water  to  run  to.  They  are  never  off  the  farm.  Our  soil  is  a  black,  bottom  soil,  wiu 
gravel  subsoil,  which  breeders  think  not  so  favorable  as  clay  land  to  health  among 
swine. 

Mr.  T.  J.  CoNOVER,  Monroe,  Butler  county,  Bays: 

I  have  had  considerable  experience  with  diseases  incident  to  hogs,  and  ever  sinoo 
cholera  has  been  in  our  hmd  I  have  been  endeavoring  to  find  a  cure  for  it.  I  have  tried 
many  preventives  and  cures  recommended  by  Journals,  dc^c,  but  found  none  of  them  to 
be  certain  remedies.  For  the  last  two  or  three  years  I  have  proven  by  my  own  experi- 
ments that  the  process  of  changing  from  field  to  orchard,  meadow,  woods-pasture,  or 
roadside,  or  any  new  place  will  be  attended'  with  favorable  results.  At  the  first  ap- 
pearance of  the  disease  I  begin  this  changing  process.  I  watch  the  hogs,  and  when- 
ever ihey  come  back  and  lie  around  the  placo  of  entrance  I  gi vethem  a  new  place,  and 
continue  to  do  so  through  the  day  as  often  as  I  think  necessary.  I  feed  them  no  grain, 
but  give  them  aU  the  slops  from  the  house.  My  theory  is  that  the  well  ones  will  survey 
the  new  place,  and  the  diseased  ones  will  follow  them  aroundl  This  exercise  induces  a 
circulation  and  warms  up  the  system.  What  grass  and  herbs  they  get  will  be  found 
good  for  them.  Now  for  the  proof:  In  July^  1^6,  I  had  some  ninety  pigs,  and  out  of 
uiis  number  saved  seventv-five,  which  remamed  in  good  condition  until  proper  ase  for 
market.  One  of  my  neighbors,  who  had  one  hundred  and  twenty  head,  saved  but 
fbur.  Two  others,  who  had  over  one  hundred  each,  saved  but  eight,  and  so  on  through 
a  long  list.  My  neighbors  were  trying  different  experiments  witn  various  kinds  of 
medicines,  while  I  was  practicing  the  changing  process.  Thousands  of  dollars  have 
been  fruitlesBly  expended  in  the  use  of  medidnes,  from  which  no  benefit  whatever  was 
derived. 

Last  May  my  pigs  were  affected  with  cankered  sore  months  and  noeee.  Their 
mouths  were  so  sore  they  could  not  nurse,  and  they  were  in  an  almost  starving  condi- 
tion.  I  took  them  finom  their  mothers,  put  them  in  a  dean,  dry  pen^  with  good  bed- 
ding, cleaned  their  sores,  and  applied  grease  to'keep  the  scabs  soft.    I  then  fed  f 
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<ni  freab  milk  with  a  little  water  in  it.  and  they  soon  recovered.  Pigs,  if  taken  in 
time  tfbd  treated  in  this  manner,  wiLl  generally  recover.  Ab  to  the  cause  of  this 
diaeawe,  I  have  no  knowledge. 

Mr.  Amos  Todhunteb,  New  Martinsburg,  Fayette  county,  says: 

The  most  prevalent  disease  in  this  locality  is  among  hogs,  and  is  called  cholera.  As 
it  has  not  visited  my  farm,  I  asked  the  assistance  of  Vt,  M.  Todhnnter,  who  is  familmr 
with  the  disease,  and  he  responds  as  follows : 

The  first  sympton  is  that  of  fever  of  a  typhoid  form.  Then  follows  a  disturbance  of 
the  head,  longs,  and  bowels.  When  the  lesion  was  on  the  brain  sores  would  appear 
abont  the  heiKL  and  the  ears  would  ulcerate  and  emit  a  very  offensive  stench.  When 
seated  on  the  lungs  there  vma  an  almost  constant  cough.  When  dead  the  lungs  of 
some  were  found  to  be  almost  rotten,  and  smelled  so  bad  that  it  was  difficult  to  lumdle 
the  carcass.  In  the  absence  of  the  above  symptoms  the  animals  seemed  to  live  long- 
est:  that  is,  longer  than  when  the  lesion  was  on  the  bowels.  The  bowels  ulcerate, 
and  the  ulcerated  matter  passes  off  with  the  fecal  discharge.  Constipation  prevails 
in  all  cases.  Those  that  are  relieved  earliest  of  this  difficmty  are  the  most  apt  to  re- 
oow. 

I  tried  all  the  remedies  known,  and  they  were  very  nun^rous.  without  much  appar- 
ent good.  The  best  treatment  I  found  was  to  change  freiq^uently  the  localitv  of  feed- 
ing, and  to  give  them  a  good  supply  of  salt  and  ashes,  mixed  with  bran.  This  I  fed 
whether  the  hogs  were  sick  or  weU.  I  put  the  sick  ones  to  themselves  in  a  grass-lot, 
and  fed  lightly  with  slops,  putting  sufficient  sulphate  of  mi^esia  into  the  slop  to 
pi^uce  an  operation  on  the  bowels.  I  continued  feeding  lightly  until  there  were 
signs  of  returning  appetite,  when  I  commenced  gradually  with  com. 

I  am  of  the  opinion  that  over-feeding  in  the  start  is  tne  cause  of  these  diseases  in 
•wine. 

As  to  my  own  experience  I  will  say  thatl  raise  tcom  fifty  to  one  hundred  head  of 
hogs  annually  on  my  &nn.  It  has  been  my  practice  to  change  their  locality  quite 
often  during  the  course  of  the  season,  and  to  give  them  all  the  slops  and  soap-suds 
from  the  kiiohen  and  wash-house.  I  also  give  them  ashes  and  cinders  from  bow  ooal 
and  wood,  adding  salt^  and  occasionally  a  little  sulphur,  which  I  think  has  a  tendency 
to  destrov  the  lice  which  infest  them  during  dry  weather.  I  do  not  house  than  unless 
the  weatiier  is  very  inclement.  They  seem  to  thrive  best  when  they  have  plenty  of 
leaves  to  bed  in.  Next  to  this  is  corn-fodder,  wheat  and  oat  straw  not  being  so  good. 
With  this  treatment  my  hogs  have  remained  healthy,  while  those  of  my  ne^hbors 
have  been  attacked  and  died  of  the  various  diseases  to  which  they  are  incident. 

Mr.  W.  O.  Hampton,  Mount  Yiotoiy,  Hardin  connly,  says : 

The  disease  among  hogs  does  not  seem  to  be  so  fatal  in  our  county  as  in  many  other 
places.  From  the  r^ult  of  investigations  I  should  say  the  disease  was  intestinal  fever, 
or  perhaps  consumption.  The  first  symptom  of  the  complaint  is  a  bad  cough  and  a 
refusal  to  take  food,  especially  com  iii  the  ear,  which  thev  will  smell  of  and  pass  by. 
Perhaps  their  Jaws  are  too  weak  to  crack  the  grain,  for  they  will  eat  it  when  ground 
into  mieaL  They  continue  to  lose  flesh  for  a  month  or  more^  when  they  die.  A  few 
have  so  far  recovered  as  to  permit  fattening.  Upon  examination,  the  livers  and  longs 
of  these  animals  are  found  creatly  deranged,  both  being  covered  with  white  spots. 
Atiftfhwr  peculiarity  is  that  the  intestines  and  stomach  are  very  much  reduced  in  size, 
which  I  think  would  indicate  the  effects  of  a  high  state  of  fever.  No  remedies  have 
proved  of  any  benefit.  We  have  tried  sulphur,  tar,  and  copperas.  Those  saved  were 
fed  freel9[  on  com-meaL  This  may  have  had  a  good  effsot  in  keeping  up  the  strength 
of  the  animal  until  the  disease  abated  or  was  worn-out. 

Chicken-cholera  has  been  severe  in  some  sections  of  this  county.  In  this  locality  it 
was  more  modified  and  slow,  but  finally  sure  in  its  operations.  They  would  mope 
around  for  weeks  before  death  ensued.  The  disease  must  be  much  the  same  as  that 
which  afflicts  hogs,  as  the  liver  is  found  greatly  enlarged  and  in  a  decaying  condi- 
tion. 

Mr.  O.  Lewis,  New  V ienna,  Higbland  comity^  says : 

The  hog  is  by  nature  a  very  healthy  animal,  and  should  be  the  same  in  his  artificial 
or  domeSQO  state.  Therefore,  in  investigating  his  present  condition,  reference  should 
be  had  to  his  original  habits  and  surroundings ';  and  the  nearer  we  can  approach  this 
in  his  domestio  condition  the  better.  We  find  that  in  his  natural  state  his  home  is  in 
the  fiorest^  where  he  can  roam  at  will  and  indulge  his  appetite  in  partaking  of  its  pro- 
dactions  m  the  form  of  roots,  grasses,  herbs,  fruits,  hemes,  nuts,  &c.,  in  Sieir  proper 
season  and  natural  purity :  nu3dng  his  bed  in  leaves  by  the  side  of  logs  or  other  tem- 
porary shelter,  duu^ging  the  same  at  pleasure,  and  reconstructing  his  bed  out  of  new 
material,  and  all  the  time  using  his ''  snoutish  "  proclivities  to  the  fiill  bent  of  his  in- 
stinct. Thus  we  find  him  a  heathy,  and  in  his  maturity  a  no  werfol  animaL  Now,  the 
nearer  we  can  conform  to  these  first  principles  or  habits  of  the  animal  the  better,  fox 

29  A  Digitized  by  VjUU^IC 


450         KEPORT  OF  THE  COMH186ION£B   OF  AGSICULTUBE. 

the  preeervation  of  health  and  prerention  of  diaoMe  is  &r  better  than  all  the  remediet 
known  or  imknown.  In  his  natural  condition  we  find  him  oomparatiyelj  &ee  from 
all  filth,  dost,  and  fonl  air,  making  hie  bed  oat  of  leaves  or  grass  on  the  ground,  sleep- 
ing few  in  a  bed,  and  driiuung  pore  water.  And  now.  as  to  his  domestic  condition, 
I  wHl  not  say  habits,  for  he  is  no  longer  free  to  exercise  these ;  and  right  here  is  the  first 
line  of  deniarkation  between  health  and  disease,  and  must  be  so  considered  if  we  wish 
to  arrive  at  the  truth  of  the  matter.  The  cause  of  the  disease  seems  to  be  more  easy 
to  point  out  than  to  remove.  In  the  first  place,  there  are,  as  a  general  thing,  too  many 
hoes  kept  together  in  the  same  inolosure,  which  ^ves  them  an  o|)portumty  to  *'  pile 
up "  in  their  beds  when  the  weather  is  cold  aim  stormy,  becoming  not  only  over- 
crowded but  overheated ;  thus  laying  the  foundation  for  disease  by  disturbing  their 
normal  condition.  By  this  confinement  they  are  also  •compelled  to  a  greater  or  TemB  ex- 
t^it  to  be  ever  present  with  their  waste  matter,  which  at  certain  seasons  is  more  det- 
rimental than  at  others ;  hence  at  such  times  they  are  more  liable  to  attack  by  th^  so- 
caUed  epidemic  diseases. 

Another  cause  of  derangement  and  disease  is  dust,  which  is  generally  most  abundant 
at  the  season  when  the  waste  matter  is  most  offensive  and  detrimental,  thus  prodadn^ 
a  double  aggravation  of  the  cause  of  disease.  Another  productive  cause  is  the  habit 
of  keeping  uie  same  stock  of  hogs  on  the  fsum  for  a  number  of  years,  even  when  tliere 
la  an  annual  change  of  male  hogs.  If  a  change  of  pasture  wUl  make  (kt  calvesj^  an 
eatire  change  of  stock  will  certainly  produce  better  and  more  healthy  hogs,  other  Hiiiigs 
being  equaC 

Now  as  to  the  diseases  to  which  the  hog  is  subject :  Though  naturally  healthy,  they 
can  secrete  a  mounts^  of  disease,  and  it  does  seem  tlnit  a  diseased  hog  is  the  wopit 
diseased  animal  on  the  face  of  the  earth.  There  appears  to  be  an  epidemic  disease  of 
the  lungs,  cixnmencLng  with  a  cough  and  followed  by  loss  of  ap|>etite,  general  debility, 
and  finally  mnning  into  something  similar  to  IqjQg-fever,  which  is  generally  fifttaL  The 
j^rincipal  producing  and  exciting  causes  of  this  disease  appear  to  be  dust,  too  many 
occupying  the  same  bed^  foul  air,  and  exposure  to  cold,  wet  storms.  (The  disease  seems 
more  common  among  pigs  and  snoats.)  There  is  also  a  disease  of  the  bowels^  whidi 
might  be  termed  cholera  or  diarrhea,  and  seems  to  prevail  more  extensively  amoxup  bogs 
fed  on  dry  com.  I  have  never  known  a  hog  fed  on  soft  or  cooked  com  to  be  aminted 
with  the  disease.  There  in  still  another  disease,  that  of  the  spine  or  hind  legs,  whidi 
appears  to  di^r  from  the  so^salled  **  kidney- worm."  and  is  not  unlike  rhenmattem  aa 
it  aflbcts  the  human  family.  This  la  generally  fataL  There  are  also  diaeaaaa  of  the 
liver,  intestinal  worms,  ^bo. 

Mr.  Etan  QooDy  of  the  same  connty,  sajs: 

Hog-cholera,  so  called,  is  and  has  been  Ibir  three  yean  alarmingly  prevalent  hi  this  and 
adiJoining  counties.  Last  year  the  disease  was  terriblv  &ta^  probably  firom  60  to  70 
per  cent,  of  those  attacked  dying.  This  year  the  &tality  has  not  been  nearly  so  great, 
simply  for  want  of  material,  itonera  in  nearly  every  instance  having  sought  and  foona 
a  market  on  its  first  appearance  in  their  herds.  An  exception  shonra  be  madectif  thoas 
oases  where  the  whole  herd  was  attacked  at  or  nearN  at  vhe  same  time. 

Yon  ask  for  a  complete  diagnosis  of  the  disease.  That  would  be  a  task  to  appal  ^ 
stoutest.  Probably  no  two  men  could  give  the  same  report  Scarcely  two  animala  on 
the  same  farm  are  held  in  the  same  way.  Pigs  firop  six  to  ten  montns  old  die  fiurter 
than  those  of  twelve  months  and  upward.  Many  more  die  after  the  fattening  season 
commences  in  the  faU  thsux  at  any  other  time.  Hoga  having  a  wide  ran^e  of  woods 
pasture  are  less  liable  to  infection  and  more  likely  to  recover  when  attackea  than  those 
confined  in  pens  or  smill  lots,  notwithstanding  the  danger  of  contamination  would 
aeem  to  be  greater. 

Here  are  a  few  of  the  symptoms  as  I  have  seen  them  and  as  they  have  been  reported 
to  me  by  neighbors:  Fever  In  nearly  all  cases;  a  drv  cough  is  often  a  premonitory 
symptom ;  vomiting ;  purging ;  bleeding  at  the  nose ;  oleeduig  through  the  pores,  par- 
ticularly about  the  liead ;  paralysis  of  the  hinder  parts ;  giving  way  of  the  fore  1^; 
dropping  off  of  the  ears  and  tail ;  constipadon.  One  man  who  saved  eleven  head  out 
of  one  hundred  and  four  this  fall  says  that  the  lungs,  or  the  portion  next  the  heart, 
was  always  diseased,  while  a  membrane  which  surrounds  the  heart  was  filled  with 
water.  Sometimes,  while  eating,  a  hog  will  give  a  squeal  of  agony,  Jump  a  foot  or 
two  from  the  ground,  and  fall  dead.  No  cure  has  been  found.  Turpentine  and  capsi- 
cum are  the  only  preventives  I  know  of  that  are  worthy  the  name.  They  will  not 
always  prevent,  but  they  have  the  effect  to  brace  the  system  for  the  attack.  It  is  the 
opinion  nere  that  those  who  have  seen  the  most  of  the  disease  know  the  least  about  it. 
Those  who  have  not  seen  it  have  at  least  a  theory.  Those  who  have  suffered  by  it 
come  out  of  the  siege  with  their  theories  crushed.  It  is  the  most  confounding  and 
bewildering  disease  that  can  be  imagined ;  it  will  not  be  investigated.  Let  the  de- 
partment dig  Hiis  thing  up,  and  it  will  have  the  everlasting  thanks  of  thia  plague- 
ridden  section.  But  do  not  let  the  investigator  enter  the  field  with  a  theory,  or  no  wiQ 
be  disgusted  at  the  outset.    Let  him  foUow  &ctB  and  base  his  theory  thereon. 
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Mr.  Fbteb  Holloway,  Mondova,  Lucas  county,  says : 

A  yery  fatal  disease  lias  prevailed  among  hog^s  in  this  vicinity.  Mr.  H.  L .  HoUoway^ 
of  Springiield,  had  ninety  nead  attacked  with  it.  It  seemed  to  partake  of  the  natui'e 
of  a  lunc  disease,  as  it  was  attended  with  coughing  and  a  high  fever.  The  teeth  also 
appeared  to  be  tender  ftnd  sore,  as  the  animals  coald  not  bite  com  oif  the  cob.  Those 
tnat  died  were  almost  completely  covered  with  sores.  The  cause  or  origin  of  the  dis- 
ease IB  unknown.  One  theory  is  that  they  contracted  the  disease  by  lying  and  wallow- 
ing in  the  mnd  and  water  Irom  the  overflow  of  an  artesian  well  strongly  impregnated 
wuh  sulphur.  The  disease  was  first  observed  September  1 ;  its  greatest  latality  occurr«^ 
October  10,  and  the  last  death  on  December  20.  Of  the  ninety  head  attacked,  two 
were  shot,  three  recovered,  and  all  the  rest  died.  The  skin  on  those  that  recovered 
nearly  all  pealed  off.  They  were  in  good  condition  np  to  the  time  of  attack,  haviuK 
nm  in  blue-grass  and  clover  pasture  during  July,  August,  and  September.  Those  that 
were  afflict^  were  carefully  cared  for.  Tue  remedies  used  were  arsenic,  calomel,  Char- 
cot sulphur,  copperas,  ixcsh  meat,  and  carbolic  acid,  but  without  any  benelicial  effect. 
The  age  of  tnese  hogs  ranged  from  four  weeks  to  five  jrears. 

The  disease  is  regarded  as  contagious,  for  the  following  reason :  About  the  time  of 
the  oonmiencement  of  the  disease,  but  before  he  was  aware  of  its  existence,  Mr.  Hol- 
loway  sold  a  sow  and  five  pigs  to  a  Mr.  Graham.  They  were  taken  to  a  distant  neigh- 
borhood and  put  into  a  pen  with  another  pig.  Soon  after  they  were  taken  sick  and 
died,  as  also  did  the  pig  which  was  confined  with  them.  In  an  acy  oining  pen  were  six 
fattening  hogs.  One  of  these  was  taken  sick,  and  in  order  to  prevent  the  further 
spread  of  the  disease  Mr.  Graham  killed  the  bidance. 

Mr.  G.  W,  EAXJBABAuaHy  CeUna,  Mercer  county,  says: 

The  only  disease  Itom  which  serious  losses  have  been  sustained  is  ftom  cholera  among 
hogs  and  chickens.  The  disease  has  prevailed  quite  extensively  among  hogs  the  past 
fleason,  and  on  some  farms  it  is  still  prevalent.  Two  yeara  since  it  prevailed  in  a  mild 
form,  uid  about  20  per  cent,  of  those  attacked  died.  This  season  it  was  mdte  extensive 
and  fatal,  and  the  losses  were  about  50  per  cent,  of  those  affected. 

We  thought  we  had  a  remedy  for  the  disease,  and  in  many  instances  it  seemed  to 
cheek  it  at  once ;  but  the  past  season  it  fedled  to  bring  the  expected  reliet  The  pre- 
■oription  for  fifty  hogs  is  as  follows:  Two  pounds  black  antimony,  seven  pounds  cop- 
peras, five  pounds  sulphur,  and  two  pounds  saltpeter.  Two  vears  ago  my  neighbor 
Save  this  remedy  to  his  ho^ra  after  he  had  lost  twenty-five  eut  of  a  herd  of  seventy- 
YC,  and  he  lost  no  more,  riotwithstanding  the  same  remedy  was  given  to  about 
one  hundred  hogs  this  season^  about  one-half  of  them  died.  Two  years  since  my 
hogs  were  attacked  by  the  disease.  I  gave  them  no  remedy,  but  removed  them* 
about  three-fourths  of  a  mile  from  their  old  haunts  into  a  woods  pasture,  and  they 
aU  recovered.  This  season  they  were  attacked  in  October,  and  out  of  fifty  head 
about  thirty  died. 

The  disease  is  always  more  fatal  among  pigs  than  among  older  hogs.  The  symptoms 
Are  not  always  the  same.  In  the  first  stages  food  is  taken  very  reluctantly  and  does 
not  seem  to  be  relished.  Indisposition  to  move  and  general  stupor  follows;  a  cough 
sets  in.  which  I  think  is  caused  by  a  nauseated  stomach,  and  a  great  disposition  is  man- 
ifestea  to  lie  on  the  belly.  In  a  few  hours  after  death,  in  almost  every  instance,  the  car- 
cass becomes  wonderfully  swollen.  All  things  considered,  this  is  one  of  the  most  diffi- 
cult diseases  to  understand  that  animals  can  be  afflicted  with.  M^  hope  is  that  your 
investigations  may  result  in  the  discovery  of  at  least  a  preventive,  if  not  a  permanent 
cure,  for  this  terrible  scourge. 

Ml.  David  B.  Byees,  Miamisburg,  Montgomery  county,  says: 

The  hog-fever  has  been  very  prevalent  with  us  this  season,  nearly  every  fiinner  hav- 
ing suffered  more  or  less.  The  first  symptoms  are  dullness  of  the  eyes,  loss  of  appetite, 
axid  ^at  thirst.  The  symptoms  are  not  always  the  same,  however.  The  duration  of 
the  msease  is  from'  twenty-four  hours  to  two  weeks.  I  used  many  remedies,  but  I  am 
not  able  to  say  whether  any  of  them  did  any  good  or  not.  I  finally  discarded  all 
remedies,  and  fed  only  green  com.  After  this  I  lost  none  that  were  able^to  eat.  Out 
of  a  herd  of  eighty-six  I  lost  fifty  head.  One  of  my  neighbors  opened 'one,  and  in  the 
throat  he  found  thousands  of  small  worms,  so  small,  indeed,  that  they  were  scarcely 
perceptible  to  the  naked  eye.  Others,  who  made  like  examinations,  rei>orted  the  lungs 
and  hver  in  a  greatly  diseased  condition. 

PENNSYLVANIA. 

Mr.  L.  N.  Ott,  Harriflburg,  Dauphin  county,  says: 

In  some  portions  of  our  county  hog-cholera  makes  it«  appearance  almost  every  year. 
It  does  not  seem  to  be  confined  to  any  particular  locality.  The  prevalence  of  the  dis- 
ease is  probably  attributable  to  want  of  proper  care  and  the  kind  and  quality  of  the 
food  given  the  animals. 
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Mr.  M.  Dickson,  McOonnellsburg,  Fulton  county,  says: 

As  regards  bog-cholera,  it  first  made  its  appearance  in  this  county  and  this  neigh- 
borhood one  year  a>^o  last  summer.  This  locality  is  called  the  "  Big  Covcj"  and  is 
about  twenty  miles  in  length,  running  north  and  south,  and  a]|[»ut  six  miles  in  width. 
The  disease  does  not  spre^  rapidly.  As  near  as  I  can  a8cerAiny25  per  dent,  of  tiie 
hogs  in  this  area  have  been  afflicted  with  the  cholera.  (Remember,  the  disease  has 
not  visited  any  other  portion  of  the  county.)  About  90  per  cent,  of  those  attacked  died, 
a  large  proportion  of  those  dying  being  young  hogs.  They  are  affected  differently. 
With  some  the  bowels  are  constipated,  while  in  others  looseness  prevails.  The  former 
symptoms  result  more  fatally  than  the  latter.  One  uniform  symptom  or  result  of  the 
£sease  is  that  it  settles  in  the  throat,  and  the  animal  dies  from  suffocation  or  starva- 
tion. No  treatment,  so  far  as  I  can  learn,  has  resulted  in«any  good,  and  the  prevailing 
opinion  seems  to  be  that  all  remedies  are  worthless.  If  there  is  any  preventive,  it  seems 
to  be  in  the  plentiful  use  of  tolt.  My  hogs  escaped,  while  those  on  every  farm  around 
suffered.  The  disease  has  entirely  abated  within  the  last  monfth,  and  I  hear  of  no  cases 
at  all. 

Mr.  T.  S.  GiLLiLAND,  Van  Wert,  Juniata  county,  says : 

Hogs  are  suffering  here  fix>m  what  is  known  aa  hog-cholera.  They  are  mostly  taken 
with  a  couch,  and  some  die  in  a  few  hours,  while  others  linger  for  three  or  four  days, 
sometimes  for  a  week  or  two.  When  opened  the  lungs  seem  to  be  very  much  affected 
and  have  a  very  offensive  smell.  Some  persons  claim  that  they  can  detect  this  smeU 
while  the  hogs  are  yet  alive.    They  seldom  recover.    Some  apparently  get  weU  and 

f;aLn  in  flesh,  and  then  die.  One  man  brought  me  a  portion  or  the  ia,i£v  part  of  a  hog 
hat  he  said  nad  had  the  cholera  and  recovered,  and  had  fattened  as  well  as  tho  rest  <» 
his  hogs ;  but  the  meat  was  a  bright  yeUow.  I  thought  likely  this  discoloration  was 
caused  b^  an  obstruction  of  the  gaJl-duct,  so  that  the  gaU  had  disseminated  itself  like 
in  Jaundice  in  persons. 

The  cholera  seems  to  be  epidemic  in  its  nature,  taking  off  nearly  aU  the  hogs  in 
a  neighborhood,  while  other  neighborhoods  may  entirely  escape.  Changing  nogs 
&om  one  place  to  another  seems  to  be  benefilciaL  One  man  haid  his  hofls  in  pens, 
and  after  losing  between  fort^  and  fifty  turned  them  in  a  woods  lot.  i3ter  which 
he  lost  no  more.  He  thought  he  had  diacovered  the  cause.  Another  farmer  had  his 
in  a  large  field,  and  after  losing  about  thirty  he  put  the  remainder  in  pens,  and  they 
did  welL  He  thought  he  had  found  the  cause  and  a  remedy.  Some  of  our  phyaiciADS 
daim  that  the  disease  is  lung-fever,  while  others  think  the  affection  of  the  lungs  is  not  ' 
•  the  first  cause. 

TENNESSEE. 

Mr.  H.  Bhaoeelford,  Woodbury,  Cannon  county,  says : 

I  have  to  remark  that  no  disease  of  a  fatal  character  exists  amons  any  of  cfttr  farm 
animals  except  hogs.  The  disease  generally  known  as  hog-cholera  has  been  prevail- 
ing in  this  county  and  other  counties  contiguous  to  it  to  an  alarming  extent,  many  of 
the  farmers  in  the  community  having  lost  nearly  tiieir  entire  stock,  so  fatal  has  been 
its  ravages  in  many  localities. 

As  to  a  diajgnosis  of  the  disease,  nothing  defiiiite  or  satisfEM^toiy  has  been  arrived  at 
so  far  as  my  mvestigation  or  information  extends.  The  disease  is  developed  in  the 
same  herd  of  hogs  in  various  forms;  For  example :  Some  among  the  herd,  apparently  in 
good  health,  will  be  suddenly  attacked  with  vomiting  and  purging,  and  wiU  die  in 
&om  twenty-four  to  thirty-six  hours.  With  others  the  disease  wUl  assume  a  different 
form  of  attack.  Some  will  make  constant  efforts  to  disgorge  the  contents  of  the  stom- 
ach, which  seems  to  be  locked  up  in  their  bowels.  This  constipation  continues  with 
many  of  them  firom  the  time  they  first  take  the  disease  until  they  die.  Many  of  l^em 
thus  afflicted  will  live  fix)m  one  to  two  weeks,  and  I  have  known  a  few  to  wear  out 
the  disease  and  recover ;  but  the  few  that  survive  rarely  ever  make  thrifty  hogn.  I 
may  further  state  that  a  great  many  hogs  of  different  ages  and  sizes  sicken  aim  die 
without  exhibiting  the  symptoms  above  pointed  out.  m  a  minority  of  cases  which 
have  come  under  my  notice  within  the  last  two  years,  the  disease  can  "bo  easily  de- 
tected in  any  herd  of  hogs  by  the  symptoms  indicated,  apart  from  the  vomiting,  purg- 
ing, &c.  Whenever  a  farmer  discovers  among  his  hogs  any  that  move  around  as 
though  they  were  too  lazy  to  get  out  of  each  other's  way,  afflicted  with  a  squeaking 
cough,  stiff  in  their  Joints,  and  when  standing  or  walking  hang  their  heads  near  the 
ground,  with  a  most  offensive  effluvia  exudinjg^  from  their  mouths  and  nostrils,  accom- 
panied by  loss  of  appetite  but  insatiable  thirst,  also  manifesting  a  strong  desire  to 
find  a  wann  place  in  which  to  lie  dowi^,  and,  when  lying  down,  lie  on  their  belUeB  in- 
stead of  on  tneir  sides,  they  should  be  at  once  separatea  from  the  well  ones ;  or,  per- 
haps, the  owner  would  be  no  worse  off  in  the  end  to  kill  all  such  to  prevent  otheia 
fh)m  taking  the  disease  fi-om  them. 
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I  am  of  opinion  tliat  it  will  bo  needless  for  me  to  write  anytliing  on  the  Bnbject  of 
preventives  and  cures,  as  all  the  remedies  heretofore  introduced  and  tried  in  this  sec- 
tion of  country  have  been  pronounced  a  failure  by  the  most  of  those  who  have  tried 
them.  I  am  well  satisfied  in  my  own  mind  that  not  one  of  the  many  remedies  which 
have  been  introduced  and  vouched  for  can  be  relied  on  as  a  cure,  from  the  fact  that 
what  is  commonly  termed  hog-cholera  I  believe  to  be  a  variety  of  diseases,  and  it  is 
just  as  absurd  to  suppose  that  one  remedy  will  ciu«  all  the  diseases  of  hogs  as  that 
one  remedy  will  cure  all  the  diseases  of  man.  Neverthtjless,  of  the  many  remedies 
which  have  been  brought  to  public  notice,  I  doubt  not  but  much  good  has  been  done 
by  at  least  preventing  disease,  if  not  in  some  abstract  cases  effecting  a  cure. 

I  am  an  old  man,  and  a  firm  believer  in  that  old  trite  maxim,  "An  ounce  of  prevent- 
ive is  worth  a  i>ound  of  cure."  If,  therefore,  the  Department  of  Agriculture  can,  by 
further  investigating  the  subject,  discover  a  remedy  which  wUl  check  up  or  effectnallj 
stop  a. disease  whose  ravages  hitherto  have  not  been  confined  to  any  locality  or  ch- 
mate,  it  will  confer  a  lasting  benefit  on  our  nation. 

Dr.  J.  E.  WooLFOLK,  Ma<x)n,  Fayette  county,  says : 

In  answer  to  your  inquiry,  "  What  is  the  nature  of  the  disease  which  now  prevails 
among  the  hogs  of  your  community  t"  I  must  say  that  from  the  very  casual  examina- 
tion I  made  of  one  that  died  of  the  disease,  I  am  not  prepared  to  give  a  satisfEustorj 
diagnosis,  and  will  only  say  that  I  found  complete  engorgement  of  the  liver^  with 
enlar^[6ment  of  the  same.  The  lungs  presented  no  indications  of  disease,  nor  did  the 
intestines.  There  was  a  collection  of  serum  or  bloody  water  in  the  pericardium  or 
investing  membrane  of  the  heart.  There  were  no  indications  whatever  of  inflamma- 
tory action  on  any  of  the  abdominal  or  thoracic  viscera,  except  the  liver.  There  was 
positive  passive  congestion  of  the  capillary  circulation  generally,  which  I  have  reason 
to  believe  was  not  stasis  antemia,  as  might  reasonably  be  supposed.  It  is  the  same 
disease  which  prevailed  to  such  a  destructive  extent  among  the  hogs  in  this  oonntry 
in  the  year  1868. 

Mr.  Geobgb  W.  Walker,  Springfield,  Eobertson  county,  says: 

Messrs.  Moore  &>  Woodward,  near  this  place,  last  spring  bought  two  hundred  and 
eighty  hogs  from  the  farmers  in  the  surrounding  neighborbood  lor  the  purpose  of  fat- 
tening at  their  distillery.  The  cholera  broke  out  among  them,  and  before  the  disease 
abated  they  lost  two  hundred  and  fifty,  valued  at  $8  per  head.  The  disease  spread 
through  the  neighborhood,  and  also  ^revajlled  in  some  other  localities.  The  opinion 
seems  to  be  that  the  disease  is  contagious,  and  that  if  farmers  would  keep  np  their  hogs, 
and  not  allow  them  to  come  in  contact  with  those  affected  with  the  disease,  its  spr^d 
might  be  prevented.  Mr.  Wilson  Pitt,  who  lives  near  this  place,  and  within  two  miles 
of  Moore  &,  Woodward,  raises  annually  five  of  six  hundred  head  of  hogs  at  his  distil- 
lery. Last  year^  while  the  cholera  was  raging  on  every  side  of  him,  he  fattened  six- 
hundred  head  of  his  own  raising  without  the  loss  of  a  hog  by  any  disease.  I  am  of 
the  opinion  that  the  disease  called  hog-cholera  is  the  disease  described  in  the  books  at 
«  hog-measles." 

TEXAS. 

Mr.  B.  L.  HiGHTOWEB,  Elysian  Fields,  Harrison  county,  says : 

There  is  a  disease  which  prevails  here  amone  hogs  called  cholera.  I  am  satisfied  it 
is  the  same  character  of  disease  as  the  so-caUed  chicken-cholera,  as  it  made  its  appear- 
ance about  the  same  time  and  under  the  same  conditions.  Therefore,  my  remarks  on 
the  snbleot  of  the  former  wiU  apply  to  the  latter,  with  this  exception :  The  disease 
among  hogs  has  not  been  so  general  as  that  among  fowls,  nor  does  it  always  prevail 
among  both  classes  at  the  same  time.  I  had  no  such  disease,  nor  any  other,  among 
bogs  until  last  year,  altlumgh  I  and  my  flftther  before  me  have  kept  hogs  on  this  place 
ibr  forty  years.  Last  summer  I  had  a  smaU  herd  of  Berkshires  running  upon  grass.  In 
August  I  observed  one  to  be  sick — ^no  appetite,  great  thirst,  many  eruptions  on  the 
skin  as  if  full  of  small  boils.  He  did  not  purge,  but  seemed  constipated.  He  remained 
sick  about  a  week,  when  he  died.  I  gave  him  nothing.  Another,  a  sow,  tbok  sick 
about  the  same  time,  with  like  symptoms.  She  died,  and  after  death  the  hair  came 
off  the  carcass  very  easily.  She  hau  no  discharges  m>m  the  bowels,  that  I  observed. 
I  gave  her  no  remedies.  A  third  hog,  a  barrow,  was  sick  i^out  the  same  time — ^looked 
emaciated  and  hollow ;  had  copious  discharges  from  the  bowels  aU  the  time  of  his  sick- 
ness, of  a  very  loose^  watery,  greenish  character.  I  gave  him  nothing  except  a  little 
saltpeter  dissolved  m  water.  He  never  lost  his  appetite,  and  finally  recovered.  A  *• 
fourth  barrow  was  similarly  affected ;  had  copious,  green,  watery  discharges,  with 
many  little  eruptions  on  the  skin.  Wlien  exercised  he  would  cough  as  if  about  to 
strangle  with  phlegm.  He  drank  from  the  water-trough,  in  which  I  had  dissolved 
some  saltpeter  and  soft  soap.  I  gave  him  nothing  el^,  and  he  recovered.  He  was 
•ick  aboat  fourteen  days.  A  Diood-sow  was  taken  siok  and  lost  her  appetite.    She  was 
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apparently  constipated,  and  had  great  fever.  She  wonld  eat  notbing,  and  seemed  te 
have  but  little  disposition  to  drink.  She  wa«  apparently  in  ^at  pain,  and  oonghed 
as  if  greatly  oppressed  in  the  chest.  I  did  not  succeed  in  adnunistering  any  remedy  to 
her.  She  was  sick  only  about  twenty-four  hours  when  she  died.  The  next  day  mv 
Berkshire  boar  was  taken  sick  with  copious  discharges  from  the  bowels.  It  had  hign 
fever  and  no  appetite,  and  looked  hollow.  Its  eyes  were  sunk  in  its  head,  and  it  had 
every  appearance  of  a  human  suffering  under  a  violent  attack  of  diarrhea.  I  wai 
alarmed,  as  he  was  my  most  valuable  hog.  I  promptly  administered  about  a  teaapoon- 
ftil  of  calomel  in  water.  In  about  six  hours  I  repeated  the  dose,  giving  him  to  drink  in 
the  interval  a  strong  solution  of  soft  soap  in  water.  The  soap  was  made  with  lye  from 
wood  ashes,  with  the  a^dditionof  a  one-ponnd  box  of  concentrated  lye  to  about  twenty 
gallons  of  wood  ashes  and  common  soap-grease.  In  twenty-four  hours  he  was  well  I 
think  the  purging  natural  to  the  disease,  and,  when  copious,  is  favorable  to  recovery, 
even  when  no  remedy  is  administered.  I  am  no  physician,  and  have  no  particular 
knowledge  of  the  science ;  therefore,  my  conjectures  may  be  very  crude  and  enonaous. 
But  I  thmk  both  hog  and  chicken  cholera  have  their  germ  in  a  disordered  liver,  cana- 
ing  great  prostration  of  the  vital  powers.  And  now  to  suggest,  in  a  rough,  off-hand 
way,  the  remedy,  I  should  say  calomel,  and,  where  there  is  great  prostratLon, 
such  tonics  as  are  used  in  practice  upon  human  beipgs.  As  to  a  preventive,  my 
mind  has  failed  to  reach  any  conclusion.  With  no  more  waming|,  and  as  suddenly  U 
the  aogel  of  death  came  upon  the  hosts  of  Sennacherib,  does  this  distemper  seem  to 
come  upon  our  herds  and  nocks.  On  highlands  and  on  lowlands,  in  winter  and  in 
summer,  in  the  spring  and  in  the  fall,  among  flocks  that  have  the  master's  oare  and 
among  those  that  do  not,  in  good  weather  and  in  bad  weather^  this  death  Bcema  to 
have  all  times,  places,  and  seasons  fbr  its  own.  Yet  there  must,  from  the  very  natnrt 
of  things,  be  a  preventive ;  so  let  ns  all  unite  to  discover  it. 

Mr.  0.  B.  BiCHARDSON^  Henderson,  Bosk  county,  says: 

Before  the  war  I  lived  near  the  Mississippi  River,  in  Carroll  Parish,  Loniaianai  A 
disease  called  cholera  broke  out  amona;  the  hogs.  It  was  the  first  epidemic  ever  seen 
by  the  planters  in  that  vicinity.  Most  of  the  planters  had  very  large  herda  of  hogSi 
as  there  wan  a  good  range  in  the  swamps  back  of  the  farms.  Every  form  of  treatmoit 
was  used,  without  any  marked  success.  The  attacks  of  the  disease  were  ^uite  suddsn. 
Some  would  sweU  up  and  the  flesh  would  look  livid,  and  they  would  die  in  twenty- 
four  hours.  Some  were  constipated  and  others  would  have  diarrhea.  Fat  hon,  M 
weU  as  lean  ones,  were  subject  to  attaok.  I  had  two  killed  when  first  taken,  ana  got 
my  family  physician  to  assist  me  in  making  a  po$t-mortem  examination.  The  bo^li 
were  constipated,  and  the  inflammation  or  the  bowels  and  stomach  was  very  great 
I  kept  the  hogs  in  a  dry  inolosure,  under  the  gpn-house  and  cotton-shed.  I  put  tar  m 
the  troughs,  and  fed  with  eom  boiled  in  lye  and  copperas  water,  and  poke-root  deooo- 
tlon  to  £rink,  and  used  various  other  nostrums  in  vogue  without  success.  I  bunied 
the  hogs  that  died.  One  neighbor  drove  his  weU  hogs  four  mile^  into  the  swao^,  and 
made  a  man  camp  with  them  there,  with  some  success,  he  thought,  as  they  appeared 
to  die  at  a  lees  rapid  rate. 

I  have  lost  some  large  hogs  and  pigs  this  sunmier  with  this  epidemic  here.  Hie  dis- 
ease appears  to  be  a  violent  fever,  and  kills  the  animals  in  a  very  few  days.  I  put  one 
fine  hog  in  a  lot  where  it  had  a  good,  dry  shelter.  I  tried  to  doctor  it  wiui  liquids,  but 
could  not  tempt  it  to  drink  anything.  I  tried  to  give  it  a  dose  of  calomel  on  a  piece 
of  beef,  but  could  not  induce  it  to  eat  anything  at  all,  and  finally  gave  it  up  to  die.  It 
lay  three  or  four  days  in  its  bed,  and  after  awhile  it  got  up  and  ate  a  few  monthfrik  of 
com.  and  finaUv  recovered  without  any  treatment.  I  fattened  it  this  £all,  and  on 
butchering  it  I  mund  the  lungs  and  intestines  adhering  strongly  to  the  sides,  and  the 
intestines  also  tied  in  lumps  with  fine  ligaments.  On  the  intestmes  was  a  lai^  baU  four 
inches  in  diameter,  filled  tight  with  thick  matter  like  dough. 

Many  nostrums  published  as  oures  have  been  tried  with  sqch  little  sucoess  that  tiie 
farmers  now  let  the  disease  take  its  course  without  attempting  to  do  much  of  anything. 
When  a  hog  onoe  refiises  to  eat,  little  can  be  done  for  him. 

Mr.  J.  L.  Deen,  Johnstonville,  Upshur  conn^y,  says: 
A  disease  among  hogs  here  is  called  red  mange,  which  is  aliiv^ays  prevalent  during 
summer.  If  not  immediately  treated  the  hogs  will  die.  A  successful  remedy  is  com- 
posed of  mercurial  ointment,  sulphur,  oil  of  peppermint,  lard,  tallow,  and  carbolic 
acid,  well  mixed.  The  animals  should  be  rubbed  with  this,  or  a  f^ood-eized  ball  should 
be  taken,  a  stick  run  through  it,  and  the  stick  driven  in  the  ground  near  their  feeding- 
troughs  whore  they  will  mo  against  it. 

Hog-cholcra  also  prevails  hero.  There  is  no  remedy  for  the  difiease,  and  at  least  nine 
out  of  every  ten  attacked  die.  In  the  first  stages  of  "the  disease  the  above  remedy  fbr 
mange  is  said  to  be  about  as  good  as  anything  ciHe.  The  duration  of  the  disease  is  veiT 
short  as  a  general  thing,  although  a  few  caaos  linger  along  for  some  time,  shed  oft 
every  hair  and  hoof,  and  finally  recover ;  but  they  are  not  much  account  for  a  year  or 
so  afterward. 
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COEEESPOKDBNOB  BELATHNG  TO  DISEASES  OP   CATTLE. 

ARKANSAS. 

4 

Mr.  H.  S.  DoDD,  Doddsville,  Marion  county,  says: 

Dnring  a  resideDce  of  six  years  in  this  ooimty  I  have  not  known  anything  like  an 
epidemic  atnong  farm  ammals  or  fowls  in  my  neighborhood.  In  the  county  of  Boone, 
atyoiuinff  this  ou  the  west,  some  cattle  have  recently  died  of  what  is  called  dry  mnr- 
rain,  and  many  hogs  have  died  of  cholera.  I  examined  one  cow,  and  found  the  same 
symptoms  present  as  observed  in  cases  of  Spanish  or  Texas  fever  in  cases  which  I  had 
examined  seven  years  ago  in  the  State  of  Kansas.  I  find  on  inquiry  that  Texas  or 
Southern  cattle  have  been  driven  tjirough  Boone  county  the  past  summer,  and  there- 
fore believe  ihi^  disease  to  be  the  same.  The  first  symptom  noticeable  is  a  alnggish 
movement.  In  the  second  the  ears  and  head  droop,  the  eyes  sink  in  the  head,  aiia  the 
toes  of  the  hind  feet  drsjg  on  the  ^und.  The  duration  of  the  disease  is  from  two  to 
six  days.  On  examination  the  urmary  organs  present  a  very  large  and  inflamed  oon- 
dition.  The  stomach  is  discolored  to  a  black  or  dark  rod,  and  the  contend  ore  very 
dry  and  hard.  Some  remedies  have  been  administered,  such  as  diuretics  and  very  ac- 
tive cathartics,  with  considerable  success.  My  opinion  is  that  such  treatment  is  wise, 
and  will  in  almost  every  case  effect  a  cure  where  the  treatment  is  persevered  in,  and  not 
delayed  too  long  in  the  beginning.  The  diuretic  used  was  mtrate  of  potash,  and 
spirits  of  terebLnthina  the  cathartic.  Hog's  lard  was  also  used  in  large  and  frequent 
quantities. 

IOWA. 

Mr.  THOMAf<  D.  Tylee,  Ottumwa,  Wapello  county,  says:' 

Until  this  &11  cattle  have  been  very  healthy  in  this  vicinity.  A  disease  is  now  pie- 
Tailing  amon^  them  which  is  verv  deetruotive.  It  is  called  '*  black-leg.'^  The  We^y 
Couxier  of  this  place  sajm :  ^'  William  Shepherd,  living  four  miles  i^h  of  this  city. 
Uas  within  a  very  short  time  lost  eleven  head  of  fat  cattle  from  a  disease  which  seined 
to  baffle  the  skill  of  the  most  successful  veterinary  surgeons.  Yesterday  he  lost  another 
fine  animal,  and  sent  for  Dr.  Hinsey  for  the  purpose  of  holding  VkponUmorUmi  exmnina- 
tion.  The  examination  was  held,  and  the  doctor  informs  us  that  he  found  that  the 
cattle  had  been  dying  of  '  malignant  anthrax,^  or  ^  black-leg.'  In  the  case  he  exam- 
ined he  found  the  cavities  of  the  heart  oocupied  by  a  clot  orblood  as  black  as  ink*  And 
nearly  the  size  of  his  fist.  The  mass  was  finn  and  tough,  and  when  removed  the  l^ood 
of  the  arteries,  of  the  same  consistency  of  that  of  the  center  of  the  heart,  followed  its 
removal  in  strings  the  full  size  of  the  arteries  and  several  inches  in  length.  The  dis- 
ease is  very  contagious  from  a  dead  carcass,  or  from  the  blood  of  the  animal  when 
tasted  by  other  cattle.  »  *  »  The  doctor  gives  it  as  his  opinion  that  when  stock  is 
Skfiected  by  this  disease  the  fanner  would,  in  the  event  the  case  proves  fatal,  d6  well  to 
bury  the  carcass  of  the  antmal  without  even  removing  the  hide.  So  far  as  is  known 
there  is  no  remedy  for  the  disease,  and  the  best  thing  to  do  is  to  prevent  its  spread. 
Two  or  three  oth^  farmers  have  recently  lost  cattle." 

MASSAOHUSBTTB. 

Mr.  S.  E.  Stowe,  Grafton,  Worcester  oonnty,  says: 

Abortion  in  cows,  here  in  the  central  part  of  Worcester  connty.  is  becoming  quite  an 
alarming  disease.  Since  receiving  your  letter,  by  inquiiy  I  find  that  about  one-fourth 
of  our  cows  lose  their  calves,  some  at  four,  but  the  nugonty  at  from  six  to  eight  months 
along,  causing  a  loss  to  the  farmers  of  one-half  their  value  for  dairy  purposes. 

There  has  been  nothing  done  in  this  vicinity,  or  in  the  State,  to  find  out  the  cause  or 
discover  a  remedy.  My  o^vn  conclusion  is,  that  the  disease  is  cause<l  by  some  weed  that 
is  eaten  by  the  cows,  both  in  grazing  and  in  the  ciued  hay. 

Mr.  John  Brooks,  same  connty,  writes : 

I  last  year  raised  fifteen  Hereford  steer  calves.  I  bought  twenty,  and  out  of  this 
number  lost  five  by  a  disease  called  "  blind  staggers.^'  I  think  eight  or  t<>u  of  them 
in  all  were  affected ;  and  I  lost  five  before  I  discovered  the  nature  of  the  disease  and 
found  a  remedy.  I  do  not  know  but  there  is  a  better  remedy  than  the  one  I  used.  The 
calves,  when  first  attacked,  would  not  take  nourishment,  but  held  their  heads  up  and 
walked  around  the  pen  until  they  were  exhausted,  and  then,  in  about  two  or  three 
days,  would  lie  down  and  die.    I  lost  five  in  that  way.    Four  1  saved  in  the  following 
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manner :  I  tamed  new  milk  down  them  three  times  a  day — ^two  quarts  at  a  dose.  I 
mixed  abont  on^  half  pint  of  castor-oil  with  the  first  dose  every  other  mominjg.  I 
kept  this  np  abont  six  days,  when  they  again  commenced  to  take  nonrishment.  They 
appeared  weak  for  abont  eight  days  after  they  commenced  improving.  They  lost  flesh, 
but  not  to  any  great  extent,  and  seemed  to  winter  as  well  as  those  that  had  not  been 
sick. 

The  calves  were  constipated,  and  I  gave  the  oil  to  remove  this  difficulty.  I  can  de> 
fine  no  reason  for  this  sickness.  I  have  lost  calves  for  a  nnmber  of  years  in  the  same 
way,  but  now  think,  if  taken  in  season,  they  can  "be  cured  by  the  above  remedy. 

MICHiaAN.  ' 

Mr.  Harry  Haynes,  Coldwat^r,  Branch  county,  says : 

I  think  we  lose  more  in  value  from  the  effects  of  milk  fever,  so-called,  in  our  milch 
cows,  than  fipom  losses  from  all  other  diseases.  This  disease  usually  attacks  the  cow 
within  from  four  to  twelve  hours  after  she  drops  her  calf.  It  generally  proves  fetaL  I 
watch  my  cows  closely  at  this  critical  time,  and  if  they  have  no  operation  of  the  bow- 
els for  six  hours  I  fiYe  them  twenty  drops  of  croton-oil  with  half  a  giU  of  sweet  spirits 
of  niter.  This  I  give  in  one  pint  of  warm  water,  and  repeat  in  six  hours.  Since  I 
commenced  to  use  this  as  a  pieventive  I  have  not  lost  a  single  cow,  though  I  pre- 
viously lost  several  each  year. 

MISSOURI. 

Mr.  George  W.  Parker,  Vandalia,  Audrain  county,  says: 

There  are  but  few  fatal  diseases  among  cattle  here.  Sometimes  they  die  of  a  disease 
oaUed  black-leg.  I  know  of  no  remedy,  but  salt  given  at  regular  intervals  at  all  sea- 
sons of  the  year  wiU  be  fbund  a  good  preventive.  I  have  handled  many  cattle  at  a 
time,  and  with  very  good  success.  In  a  herd  on  the  grass  beside  mine  twelve  or  fonr- 
teen  head  were  lost  while  I  lost  none.  I  salted  my  herd  res^iiAi^ly)  while  my  neiehbor 
failed  to  take  this  precaution.  I  salt  twice  a  week,  and  have  regular  days  for  $p 
doing. 

Mr.  A.  J.  Pruitt,  Forsyth,  Taney  county,  says : 

There  is  a  disease  prevalent  among  our  cattle  in  this  county  known  as  black-tongneL 
which  is  very  fatal  unless  properly  treated  in  its  early  stages.  The  only  snooessfiu 
remedy  known  here  is  a  preparation  of  copperas  and  salt,  equal  parts,  and  freely 
applied  to  the  affected  part  (the  tongue). 

I^WTORK. 

Mr.  A.  A.  Holoombe,  V.  S.,  New  York,  writes  as  follows  conceming 
contagious  pleurarpneumonia : 

This  disease  was  first  seen  in  Central  Europe  about  a  century  ago,  and  ^nce  that 
time  has  spread  to  most  European  countries,  to  Great  Britain,  Asia,  Australia,  and  Amer- 
ica. Its  i^read  was  undoubtedly  due  to  contagion,  for  it  is  not  at  aU  probable  that  the 
disease  onginated  spontaneously  outside  of  Central  Europe.  It  is  a  specific  disease  pe- 
culiar to  bovine  animals,  for  other  species  are  never  affected  with  it.  It  is  jalwajn sab- 
acute  or  chronic  in  character;  usuf^ly  occurs  as  an  epizooty  or  enzooty,  and  spreads 
easily  and  rapidly. 

As  the  term  indicates,  the  hmg$  and  the  pUwra  are  the  seat  of  the  disease.  It  is  not 
considered  an  inflammatory  disease,  and  so  fEur  as  local  lesions  are  concerned,  conaistB 
in  an  exudation  of  lymph  into  the  connective  tissues  of  the  lungs,  with  effusion  and 
exudation  into  the  pleural  cavities.  The  disease  may  be  limited  to  one  lung  or  it  may 
affect  both,  while  occasionaUy  the  pericardium  is  implicated.  One  attack  usuaUy  con- 
fers immunity  from  subsequent  ones.  During  its  course  the  disease  generates  a  spe- 
cific virus  capable  of  inoculating  healthy  animals  of  the  same  species  with  the  same 
disease.  By  some  few  authorities  it  is  believed  that  the  disease  can  be  generated  by 
improper  dietetic  measures  in  conjunction  with  certain  other  influences,  as  excessive 
inilkiflg,  and  hot,  illy-ventilated  stables,  but  there  is  no  positive  proof  to  support  this 
liclief,  although  it  is  to  be  noted  that  the  outbreaks  in  New  Jersey  in  1873-^74  and  in 
1677  were  almost  exclusively  confined  to  cattle  fed  on  beer-grains,  which  were  kept  in 
dose  stables,  and  ^ve  large  quantities  of  milk.  The  disease  was  brought  to  this 
ooontry  in  1849,  and  has  prevailed  to  a  greater  or  less  extent  in  different  lo^ditiesevcr 
since. 

The  period  of  incubation  is  reckoned  at  fix>m  twelve  to  sixty  days,  and  the  symptaH 
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durmg  this  time  are,  as  a  mle.  so  slight  as  to  receive  little  or  no  attention  from  owners 
or  attendants.  A  rise  of  the  bodily  temperature  is  the  first  indication  of  the  disease, 
and  can  be  detected  with  the  thermometer  alone.  Healthy  animals  have  a  tempera- 
ture of  lOQo  F.,  or  a  little  less,  so  that  a  rise  above  this  in  an  infected  district  would 
render  all  animals  so  affected  liable  to  suspicion,  for  in  those  where  the  thermometer 
registers  102®  P.  or  more  the  disease  can  almost  positively  be  said  to  exist.  The  first 
symptom  to  gain  the  attention  is  mostly  a  short,  dry.  husky  cough,  of  a  peculiar  char- 
acter, and  is  first  heard  in  the  early  morning,  or  wMle  the  animal  is  drinking.  At  the 
same  time  the  appetite  will  be  observed  to  fall  off  a  little,  and  rumination  be  less  active 
than  common.  The  respirations  are  more  rapid  than  normal,  and  may  reach  twenty, 
twenty-five,  or  thirty  per  minute,  instead  of  about  fourteen.  Usually  every  respiration 
is  accompanied  with  a  low  grunt  or  slight  moan.  The  couch  is  growing  more  frequent, 
harsh,  and  painful ;  the  back  is  slightly  arched ;  the  coat  looks  dead,  and  feels  rough 
and  harsh,  while  in  some  places  it  is  erect ;  pressure  along  the  back,  especially  in  the 
neighborhood  of  the  loins  and  in  the  spaces  between  the  nos,  causes  pain  and  flmchine. 
As  the  appetite  falls  off  the  secretion  of  nulk  diminishes,  until  it  is  finally  complete^  ^ 
suppressed.  The  patient  generally  rapidly  runs  down  iu  flesh,  the  surface  temperature  * 
varies,  the  extremities  being  cold  at  one  time  and  hot  at  another ;  sometimes  but  not 
always  a  slight  discharge  tjuies  place  from  the  nostrils,  and  the  pulse  becomes  quite 
rapid.  The  lun^  at  this  time  are  undergoing  changes,  easily  detected  by  the  expert ; 
the  air-ceUs  admit  but  a  limited  quantity  of  air  to  the  affected  part ;  the  intestinal  tis- 
sue is  filling  up  with  lymph,  and  the  pleura  is  undergoing  the  changes  seen  in  this  dis- 
ease^  presenting  symptoms  to  be  detected  only  by  the  practiced  ear.  as  loss  of  the 
respiratory  murmur,  the  presence  of  the  different  rAles  and  the  Mction  murmur  of 
plcmrisy,  with  finally  the  absence  of  any  sound  at  all  as  the  lungs  llecome  hepatized 
in  the  second  stage,  or  the  one  of  fnarked  symptoms.  In  this  stage  the  temperature  in- 
creases and  the  pulse  runs  up  to  sixty  or  seventy,  and  sometimes  to  ninety,  beats  per 
minute.  Exanunation  of  the  heart  will  show  it  to  be  laboring  hard  to  send  the  blood 
to  the  diseased  lungs  in  sufficient  quantity  for  the  system;  the  extremities  are  cold : 
the  firont  legs  apart  to  facilitate  respiration,  which  is  becoming  more  and  more  rapid 
and  difficult;  the  appetite  is  entirely  lost ;  the  secretion  of  miTk  has  ceased ;  the  feces 
a)re  hard  and  dark-colored ;  the  urine  is  scanty  and  high-color^ ;  drinking  causes  hard 
and  painful  coughing.  The  animal  almost  refuses  to  move,  seldom  lies  down,  and 
stands  with  distended  nostrils,  moaning  at  every  respiration,  while  from  the  eyes  and 
nose  is  discharged  a  thickish,  purulent  fluid,  and  the  breath  is  hot  and  fetid.  These 
■ymptoms  dail^  grow  worse  as  the  disease  encroaches  on  the  previously  healthy  lunc- 
tissue ;  breathmg  is  effected  with  the  greatest  difficulty ;  the  pulse  is  so  weak  and  small 
M  hardly  to  be  f(^t;  the  skin  clings  to  the  bones;  dropsy  beneath  the  chest  takes  place; 
the  animal  becomes  almost  unconscious  of  all  surroundings,  and  groans  and  grinds  the 
teeth ;  the  abdomen  fills  with  gas ;  diarrhea  sets  in,  and  death  speedily  closes  the 
scene. 

This  is  the  usual  course  of  a  typical  case  where  the  disease  runs  through  both  stages 
and  tenninates  fatally.  In  many  instances  there  are  variations  tN>m  this  general  course, 
as  where  a  fatjU  diarrhea  sets  in  early,  or  some  other  complication  occurs  which  carries 
the  patient  offl  (An  interesting  complication  occurred  m  a  case  at  North  Branch,  N. 
J.,  in  1874,  where  the  lungs  filled  up  rapidly  and  the  pulmonar;^^  artery  was  ruptured.) 
But  these  variations  are  important  only  to  the  student  of  special  pathology. 

Begarding  the  course  and  termination  of  this  disease,  it  is  to  be  noted  that  it  runs  a 
more  rapid  course  in  young,  vigorous  animals  than  in  any  others ;  also  that  a  short 
period  of  incubation  is  almost  amays  followed  by  a  rapid  subsequent  course.  At  times 
the  disease  terminates  favorably  in  the  early  stage  and  before  the  extensive  alterations 
of  the  lunges  have  taken  place,  yet  these  organs  rarely  rej^ain  th^ir  perfect  function, 
part  of  their  tissue  ever  after  remaining  impervious  to  air,  while  adhesions  more  or 
less  extcoisive  permanently  exist  between  the  lungs  and  the  walls  of  the  chest.  The 
cough  usually  remains  for  a  long  period  of  time.  Using  due  to  the  alteration  of  lung- 
tissues.  Death,  as  a  mle,  takes  place  in  the  second  stage  of  the  disease,  and  is  due  to 
the  encroachment  of  the  exudate  upon  the  respiratory  cmrfEM^e  of  the  lungs,  to  ansemia, 
to  nmgrene  of  the  lung-substance,  or  to  a  fatal  diarrhea. 

Ijie  percentage  of  deaths  which  occur  in  the  early  part  of  an  outbreak  generally 
reaches  fix>m  60  to  90  per  cent,  of  those  infected,  while  later  on,  when  the  force  of  the 
infecting  virus  seems  to  have  expended  itself  the  mortality  may  fall  to  15  or  20  per 
cent.  Sut  this  is  not  all  the  loss  to  which  the  infected  district  is  subjected.  The  ani- 
mals thaii  recover  are  of  little  or  no  value  for  weeks  and  months,  the  secretion  of  milk 
does  not  return  for  a  longtime,  and  it  is  almost  impossible  to  prepare  them  for  market, 
for  they  do  not  thrive,  besides  this,  unless  the  subject  of  disinfection  is  understood, 
and  its  necessity  thorbughly  appreciated,  all  new  animals  are  liable  to  take  the  disease 
and  thus  perpetuate  indefinitely  this  dreadful  scourge. 

The  intimate  pathological  anatomy  of  this  disease,  and  the  microscopical  appearances 
of  the  involved  tissue,  can  hardly  be  of  value  to  the  pabUo,  or  to  others  than  those 
thoroughly  acquainted  with  histology,  so  that  miless  the  department  desires  espcoially 
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to  have  such  I  wiH  refrain  from  occupying  your  time  with  what  can  hardly  prove  ot 
interest.  I  will  therefore  call  your  attention  to  tlie  means  of  diagnosing  thia  d1ni»Wi. 
The  con^  is  peculiar,  and  to  those  acquainted  with  the  disease  would  be  almost  suffi- 
cient evidence  of  the  presence  of  the  contagious  form  of  pleura-pneumonia.  The  UMa^ 
mometer  is  of  the  utmost  value  in  detecting  the  disease  early.  A  physiGal  ezainiiiatlo& 
of  the  chest,  the  temperature^  character  of  pulse  and  oou^hu  will  sJways  be  sulBcieiit  to 
diagnosticate  the  presence  of  pleura-pnetunonia.  That  it  is  contagious  will  be  seen  hj 
the  incubative  stage,  by  the  insidiousness  of  its  course,  and  from  the  fact  that  it  hMB  no 
connection  whatever  with  the  causes  which  produce  the  ordinary  fbimof  this  disease, 
that  is,  with  climate,  exposure,  chance  of  weather,  food,  Ac  Also  from  the  fact  that  it 
spreads  by  contact,  ana  is  very  fatal  Lastly,  some  animals  are  not  susceptible  to  tlie 
diisease,  about  l^per  cent,  escaping  infection  even  when  subjected  to  the  inflnenee  of 
the  contagion.  The  infecting  principle  of  this  disease  is  no  £>ubt  both  fixed  and  toIm- 
tile,  for  it  is  found  in  the  blooo,  excretions,  secretions,  exndated  lymph,  and  in  the  ex- 
pired airs.  The  vitality  of  the  vims  is  ereat,  lasting  sometimes  for  several  months. 
« It  may  be  carried  by  the  air  a  distance  of  at  least  three  hundred  feet^  while  by  mesBS 
of  diseased  meat,  affected  clothing,  hay,  straw,  cani,ai^  steamboiUsitmaybe  canied 
to  long  distances. 

Mr.  J.  E.  Karr,  Big  Flats,  Ghemang  comity,  says: 

About  the  1st  of  October  last  I  bought  a  lot  of  cattle  in  the  Buffalo  cattle^iuiriceti 
said  to  have  been  raised  and  fed  in  the  State  of  Wisconsin,  and  on  the  10th  of  tbs 
same  month  nine  of  those  cattle  were  sick  and  one  had  ^ed,  I  sent  for  Professor  Lsw, 
veterinary  surgeon  of  Ck>mell  University,  and  after  examination  he  said  they  had  the 
Texas  fever.  I  commenced  using  his  prescription  to  prevent  the  disease  from  sptead- 
ing  and  to  save  the  sick  ones.  v>ut  ox  nine  attacked  I  lost  five  head.  On  the  19tt 
ofKovember  I  bought  another  car-load  of  cattle,  said  to  have  been  raised  in  the  Stofess 
of  Ohio  and  Michigan.  About  two  days  »go  the  same  disease  made  its  i^peannee 
among  them,  and  how  many  of  them  I  shau  lose  time  will  tell.  Now,  whAt  I  wisb 
to  say  unto  yon  is  this,  as  yon  are  at  the  head  of  the  Department  of  Agrlcnltixre  yoQ 
might  lay  such  facts  as  these  before  Congress,  and  ask  it  to  enact  some  htw  to  prevent 
the  spread  of  the  disease  by  prohibiting  the  transportation  of  Texas  cattle  to  tiie 
East.  These  cattle  are  brought  to  the  markets  of  Chicago,  DetrolL  Buffalo,  and  in- 
deed all  the  great  oattle-man:ets  of  the  country,  where  they  are  fed  and  wateored, 
and  the  next  day  cattle  from  other  States,  or  native  cattle,  as  they  are  called,  are 
brought  in,  and,  eating  the  hay  the  Texans  left,  get  the  disease  and  spread  it  aD 
over  the  country.  No  one  is  responsible.  Fanners  who  go  to  the  markets  to  buy  * 
cattle  Are  not  to  blame,  as  they  do  not  know  what  yards  sick  Texans  have  been 
in,  anJdealers  do  not  care  as  long  as  they  can  sell  and  get  their  commissions.  I  do 
hope  you  will  try  to  fi^et  Congress  to  do  something  toward  prohibiting  the  shipping 
of  diseased  Texas  catue  throng  the  country. 

Mr.  Fred.  P.  Newkibk,  Oxford^  Chenango  connty,  says : 

In  reply  to  your  inquiriesi  I  would  say  that  abortion  in  cows  and  blackleg  in 
calves  are  the  principal  diseases  in  this  vicini^^.  Not  keeping  cows,  I  can  give 
you  little  or  no  information  in  regard  to  abortion.  Keeping  abqnt  one  hundred  eafve^ 
I  think  I  am  well  posted  in  regard  to  blacklegs  A  calx  attlk^ked  with  it  will  be 
stiff  in  the  limbs,  its  eyes  will  sink  in  the  he^,  and  it  will  lose  its  am>etite.  The 
duration  of  the  attack  is  from  two  to  twenty-four  hours.  Sometimes  tnev  win  live 
two  days.  I  have  never  heard  of  one  recovering.  After  the  discoveiv  of  on  attack 
of  blackleg  the  animal  is  as  good  as  dead.  If  Died,  no  blood  wffl  flow.  The  dis- 
ease usually  settles  in  the  l^gs,  hips,  or  shoulders.  The  exact  locality  can  be  ae- 
certained  by  rapping  on  the  animal  with  the  ends  of  the  fingers,  and  when  the 
affected  parts  are  reached  the  sound  will  be  like  that  produced  by  rappinc  on 
blubber,  and,  in  fact,  when  cut  open  the  part  affected  will  be  found  black  and  bhib- 
bery.  I  have  cut  a  slit  four  .inches  long  in  a  shoulder  without  a  sign  of  distressy 
the  part  affected  being  entirely  dead. 

In  those  that  I  have  dissected  the  internal  organs  were  found  perfrct,  but  the  heart 
and  veins  were  full  of  coagulated  blood  as  bmck  as  tar.  The  fact  that  little  or  no 
blood  can  be  drawn  from  the  large  vein  in  the  neck  of  the  calf  attacked  is  to  me  con- 
clusive evidence  that  the  disease  is  one  of  the  blood. 

I  think  bleeding  is  a  preventive ;  at  any  rate,  I  lost  three  with  the  disease  in  as 
many  consecutive  days,  and  I  immediately  bled  the  balance  in  the  neck,  taking  about 
a  quart  of  blood  from  each,  and  have  not  lost  a  calf  since.  A  neighbor  of  mine,  keen- 
inc  twenty-three  calves,  lost  six  during  the  fall  months  with  the  disease.  Ho  bled  the 
biuance  and  lost  no  more.  The  calves  are  usually  attacked  afrer  being  turned  on 
**  after-feed,''  and  should  be  bled  before,  and  again  in  October. 

Mr.  Cybus  Eice,  Sardinia,  Erie  connty,  says : 

Occasionally  during  the  past  twenty  years  we  have  lost  a  few  cattle  by  a  disease 
which  I  think  is  diphthena.    Many  have,  no  doubt,  died  for  j^| Ji^^^jHj^^wl^dge  of 
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Ihe  disease,  and  otheni  because  remedies  were  not  applied  soon  enongh.  The  fiist 
symptoms  are  profuse  weeping^  qoiok  and  labored  breathinc^  driyeling,  and,  as  the 
disease  advanoos,  the  pulse  quicKens.  In  tlie  last  stages  of  the  disease  the  blood 
courses  through  tho  veins  like  a  running  stream.  The  animal  refuses  to  either  eat  or 
clrink,  its  flanks  settle  in,  and  it  wandera  around  until  it  finally  falls  down  and  dies. 
After  losinjOf  six  head  by  the  disease,  the  writer  saved  several  others  by  a  free  use  of 
-whisky,  giving  saltpeter'  and  borax  in  the  first  stages.  The  last-named  articles  (a 
tablespoonful  of  each)  can  be  given  in  a  bran-mash  once  in  every  two  or  three  hours, 
If  the  animal  does  not  refuse  to  eat.  If  it  refuses  to  take  food,  the  throat  should  be 
'Well  swabbed.  When  the  disease  extends  up  the  phaivnx  and  into  the  cavities  of  the 
head,  and  a  thick,  yellow  matter  runs  from  the  nostrils,  it  is  questionable  if  the  dis- 
ease can  be  reached  so  as  to  effect  a  cure.  A  few  years  since  a  neighbor  of  mine  cured 
a  oow  of  the  disease  by  feeding  saltpeter  and  borax  in  the  inside  of  potatoes,  which 
ahe  would  eat.  A  year  tbereaSfcer  the  cow  had  a  second  attack,  which  failed  to  yield 
to  treatment,  and  she  died.  I  do  not  doubt  that  any  medicine  that  is  efficacious  in 
diphtheria  in  a  person  would  be  good  in  this  dis^we  in  stock,  providing  it  was  used  in 
time.    Perhaps  a  ireo  use  of  sulj^ur  might  prove  beneficiaL 

There  is  another  disease  that,  so  far  as  I  know,  has  always  proved  fatal,  although 
of  not  very  frequent  occurrence.  It  uadally  attacks  calves,  yearlings,  or  two-year- 
olds.  The  first  symptom  noticed  is  seen  in  the  animal  lying  down,  a  refusal  to  eat, 
and,  in  a  short  time,  inability  to  get  upon  its  feet.    It  generally  dies  within  from 

s.    On  taking  off  the  hide,  the  legs  and  body,  on  one 

\  the  result  of 
murrain,  but  I 
doubt  if  that  is  the  correct  name  of  the  disease.    We  have  no  remedy. 

Mr.  J.  D.  Smith,  Greig,  Lewis  county,  says : 

A  disease  made  its  appearance  among  cattle  in  this  county  in  July,  1877,  where  it 
still  exists.  It  attacks  old  and  young.  The  first  symptoms  are  manifested  by  stiff- 
DCfis  and  great  pain,  as  the  animal  moans  continually  and  so  loud  that  it  may  be  hea^d 
some  distance,  loses  its  appetite  and  cud,  and  has  no  action  of  the  bowels:  manure,  if 
any,  is  as  black  as  ink ;  if  a  fireeh  cow,  the  milk  dries  up  entirely  within  three  hoon, 
and  the  animal  almost  invariably  dies  within  forty-eight  hours.  On  opening  the  ani- 
mal blood  is  found  in  bunches  in  the  veins,  the  flesh  is  bloodshotten  on  the  stomach, 
and  inflammation  of  the  bowels  is  revealed.  No  very  close  examination  has  been  made 
here.  Various  remedies  have  been  tried,  and  I  have  succeeded  in  curing  one  of  my 
own  cows  l^at  was  attacked  by  the  disease.  I  gave  her  one  pound  of  Glauber  salts  dis- 
solved in  warm  water,  and  every  hour  for  six  hours  gave  her  a  ^uart  of  strong  boneset 
tea,  rubbed  her  bod  yand  joints  with  a  woolen  rag  to  start  the  curculation  of  me  blood, 
and  in  a  week  after  the  attack  she  was  able  to  raise  her  cud,  but  gave  no  milk  for  two 
weeks.  At  the  e&d  of  three  weeks  she  appeared  as  well  as  ever,  and  is  all  right  now. 
This  disease  prevails  on  sandy  soil,  where  the  feed  is  good  and  ihe  water  is  pure.  It 
is  new  to  us,  and  is  alarming.  No  cattle  have  been  attacked  with  it  since  they  were 
taken  from  the  pasture  and  ^ut  up. 

Mr.  Mabtin  J.  Sackett,  Houseville,  Lewis  county,  says : 

Thiis  is  a  dairy  county,  and  there  is  no  prevalent  disease  except  among  cows.  We 
have  lost  heavily  from  garget  in  the  udder  of  cows.  Poke-root  sometimes  helps  it. 
but  not  often.  Iiumx>s  very  frequently  come  also  in  tho  teats  of  cows^a  aart  of  stop- 
page— ^which  has  been  a  source  of  great  loss  to  ns.    We  know  of  no  remedy, 

We  have  altered  also  from  abortion  among  cows  to  the  extent,  in  some  instances,  of 
'  hoc-half  the  herd.  It  has  not  be^i  so  prevalent,  however,  the  past  three  years  as  it 
was  pjevlous  to  that  time. 

Mr.  J.  M.  Anable,  Kaples,  Ontario  county,  says : 

We  have  been  very  much  annoyed  by  abortion  in  cows.  It  seems  liable  to  come  on 
at  any  time.  No  cause  has  been  discoyered,  and  of  all  the  remedies  that  have  been 
tried  none  have  proved  of  the  least  benefit.  YSThen  it  gets  into  a  herd  it  generaUy 
affects  from  one-third  to  one-half. 

There  have  been  a  few  oases  of  blackleg  amon^  calves,  that  were  in  good  condition. 
About  all  of  the  cases  proved  fatal.    No  preventives  or  remedies  have  ueen  found. 

CUurget  or  udder-ill  has  been  the  source  of  much  annoyance  with  our  beet  cows.  The 
disease  afi'ects  the  udder  and  causes  the  milk  to  become  lumpy ;  if  the  disease  is  severe 
it  becomes  bloody,  the  teats  swell,  and  hard  bunches  appear  on  the  udder.  As  a 
remedy  one  quart  of  warm  lard  and  one-half  pint  of  molasses  given  as  a  physic,  to- 
gether with  frequent  bathings  of  the  bag  with  cold  water,  and  arawing  off  the  nulk 
three  or  four  times  a  dav,  win  be  found  beneficial.  If  inflammation  should  be  ^:eat 
apply  fomentation  to  sofrcn  the  udder,  and  use  a  nuld  liniment  or  ointment.  About 
20  per  cent.  ^  our  cows  are  affected  by  this  disease,  anp  about  10  per  cent,  of  these 
are  rendred  unfit  for  dairy  purposes. 
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Mr.  Frank  D^  Curtis,  Charlton,  Saratoga  county,  says: 

Any  Bection  of  country  in  which  cattle-yards  and  feeding-stations  connected  with 
lines  of  transportation  .are  located  is  liable  to  bo  infected  Trith  snch  contagions  dis- 
eases as  may  exist  amon^  the  cattle  transported  or  collected  at  the  yards,  or  which 
may  be  superinduced  by  the  conditions  on  the  cars  and  at  the  yards  favorable  for  thai 
development.  Thus  at  the  Central  Raibx)ad  station  and  sale-yards  located  at  East  Al- 
bany, N.  Y.,  contagious  diseases  have  been  disseminated,  and'this  must  continue  to  be 
the  case  in  the  future.  Great  precautions  should  therefore  be  inaneorated  by  tbe 
^  adoption  of  sanitary  laws,  looking  to  the  prevention  of  such  daaiger,  by  makingpro- 
*  TiBions  to  regulate  and  control  all  animals  which  may  come  to  these  places,  or  wnich 
may  develop  contagious  diseases  after  their  arrival.  Under  no  circnmstances  should 
the  proprietors  of  such  yards  be  permitted  to  allow  diseased  animals,  or  those  snppoeed 
to  be  infected,  to  leave  their  yards.  A  stringent  prohibitory  law  of  this  character 
should  be  {>assed  by  Congress  to  prevent  the  spread  of  contagion,  which  might  entail 
losses  of  millions  of  dollars.  We  have  some  infectious  diseases  among  the  domestic 
animals  of  this  country  which  are  liable  to  spread  any  year  with  disastrous  results, 
hence  the  necessity  for  the  immediate  enactment  of  such  a  law.  Congress  has  wisely 
laid  an  embargo  upon  the  importation  of  cattle  fipm  foreign  ports  or  places  where  con- 
tagious diseases  exist,  and  a  precautionary  measure  regulating  the  transportation  and 
exchange  of  animals  in  this  country  is  almost  equally  important  and  necessary,  espe- 
ciaUy  in  connection  with  the  great  transcontinental  and  shipping  routes. 

Murrain. — ^The  oldest  cattle  disease  of  which  mention  is  made,  either  in  sacred  or 
profane  history,  and  which  in  malignant  form  has  broken  out  and  destroyed  many  cat- 
tle in  various  countries  from  the  most  remote  historical  periods,  hasnot  as  yet  prevailed 
in  the  malignant  forms  of  olden  times  in  our  favored  land;  in  fact^  we  do  not  know 
that  any  such  disease  has  existed  here.  Forms  of  fever  of  a  malanal  character  and 
other  types  have,  in  different  localities,  been  called  murrain,  but  they  have  seXdom 
spread  beyond  the  herd  or  locality  where  the*disease  existed.  A  chan^  of  locality, 
bringing  with  it  the  change  of  climate  and  diet,  have  usually  resulted  in  a  cnre,  par- 
tion&rly  where  the  disease  was  of  a  malarial  character.  Its  prevalence,  therefore, 
is  eenendly  due  to  local  causes,  such  as  bad  air,  bad  food,  and  bad  water,  coupled  with 
film  and  exposure.  Murrain  his  probably  been  used  by  writers  in  all  ages  as  a  ^en&:al 
term  for  all  malignant  fevers  and  disorders  which  have  been  especially  fatal  m  their 
character  or  contagious  in  their  nature.  In  America,  as  elsewhere,  the  term  has  some- 
times been  nsed  to  designate  flatal  disorders  among  cattle  which  were  really  spedfie 
diseases,  requiring  special  treatment,  as  they  were  of  distinct  and  separate  character. 
Malignant  types  of  fever  and  diseases  of  the  Jddneys,  lungs,  and  stomach  have  all  been 
classed  as  murrain.  Each  of  these  cases  of  so-called  murrain  would,  therefore,  reqnira 
different  treatment,  and  the  same  general  mles  of  proper  care  and  management  should 
apply  to  aU  of  them,  and  ad;  as  partial,  if  not  effectual,  preventives  to  each. 

JPIanro-pfMtimonia.— This  infectious  and  contagious  disease  was  introduced  into  this, 
country  iif  May,  1859,  by  an  importation  of  cattle  from  Holland  b^  Chenery,  of  Massa- 
chusettB.  Two  of  the  cattle  were  sick  when  they  arrived,  and  died  a  few  days  after- 
ward. The  disease  proved  to  be  the  virolent  pleuro-pnenmonia,  and  from  this  herd  it 
spread  far  and  wide.  No  kind  of  treatment  availed  anything  with  animals  affected 
with  the  disorder  at  that  time.  So  fatal  and  destructive  was  the  malady  that  in  April 
foUowing  an  act  was  passed  by  the  legislature  of  Massachusetts  provimng  f<a  its  ex- 
tirpation, and  author!^  was  given  to  a  commission  appointed  for  the  purpose  to  kill 
all  cattle  which  had  been  ex^>sed  to  it.  The  disease  raged  with  more  or  less  &taUty, 
notwithstanding  these  precautionarv  measures,  until  the  year  1865,  when  it  was  ap- 
pai^ntly  eradicated.  More  than  a  thousand  cattle  were  killed  and  buried  in  this  State 
alone  to  prevent  its  spread.  The  State  paid  out,  in  compensation  for  the  cattle  killed  * 
by  direction  of  the  commission  and  for  other  expenses  connected  with  the  extirpation 
of  the  plague.  $07,511.08. 

As  this  and  other  cattle-plagues  were  raging  all  this  time4n  Europe  with  disastrous 
results,  Congress  was  induced  topass  a  law  prohibiting  the  importation  of  cattle  into 
this  country  from  any  district  in  Europe  where  any  contagious  disease  was  prevailing, 
and  we  beheve  aU  cattle  are  quarantined  long  enough  before  embarking  to  determine 
whether  or  not  they  are  infected.  This  precautionary  embaifK)  is  most  important,  and 
should  be  continued  without  repeal  or  modification.  A  muder  type  of  plemo-pneu- 
monia  appeared  in  the  vicinity  of  Albany  and  New  York,  but  not  being  as  virulent  as 
the  disease  which  was  spread  from  Mr.  Chenery's  herd,  it  was  eradicated  by  treatment 
and  isolation  of  the  animals  and  herds  affected.  In  the  eastern  part  of  New  Jecsey 
and  near  Baltimore,  Md.,  it  prevailed  for  several  years,  causing  considerable  losBes, 
but  we  believe  it  has  disappeared.  In  the  first  stages  laxatives  of  castor-oil  or  raw 
linseed-oil  should  be  given,  and  blisters  applied  to  the  sorfEkce  over  the  lungs,  on  each 
side  of  the  chest.  As  the  disease  progresses,  tonics  may  be  administered.  The  ani- 
mal should  be  kept  carefully  housed  and  free  from  exposure,  and  as  widdy  sepuated 
from  other  cattle  as  possiDle.  Filthy  stables  was  one  of  the  causes  which  helped  to 
deretop  this  disease^  if  not  the  only  cause,  in  the  yioinity  of  Baltimore^  and  no  doahl 
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too  close  confinement,  together  with  foul  stables  and  the  constant  breathing  of  Titiated 
air,  caused  it  to  break  out  among  the  dairy-cattle  of  New  Jersey.  SwiU-mHk  estab- 
lishments ^ould  be  the  natural  source  of  this  malady,  and  they  should  be  watched 
"With  great  care,  as  one  animal  from  such  a  pest-house  would  spread  contagion  £ar  and 
"Wide. 

JSpizooUo  apthaVf  or  foot  aiid  mouth  diaeoBe.—VoUowiiis  closely  after  pleuro-pneu- 
monia  came  the  epizootic  apthar,  which,  however,  was  of  a  milder  type  and  generally 
yielded  to  treatment,  although  couTalescence  was  sometimes  slow  and  tedious.  "Hie 
disease  was  commimicated  by  a  virus  or  coilta^on  thrown  off  from  the  points  of  erup- 
tion in  tho  mouth,  teats,  or  feet,  where  the  disorder  generally  manifested  itself  out- 
Tv^ardly  by  blisters  or  pustules.  It- was  strictly  a  contagions  disease,  but  absolute  con- 
tact with  the  virqs  was  pecessary  to  impregnate  a  fresh  animal.  Isolation,  therefore, 
was  ver^  effectual  in  helpinz  to  get  rid  of  it,  and  in  preventing  its  spread.  It  had  been 
known  in  Europe  since  16m$5,  but  did  not  reach  Qreat  Britain  till  1839^  when  it  came 
with  some  Dutch  cattle.  It  will  be  remembered  that  pleuro-pneumonia  also  came  to 
America  from  Holland.  The  foot  and  mouth  disease  was  first  observed  in  America  in 
1870,  and  during  the  autumn  and  early  winter  of  that  year  it  prevailed  to  a  small  ex- 
tent in  Oneida  county.  New  York,  and  quite  extensively  in  Dutchess  coun^,  in  the 
8ame  State.  •  It  undoubtedly  was  epreaa  from  the  stock-yards  in  Albany,  where  the 
virus  was  left  by  cattle  brought  fiK>m  Canada.  From  Albany  it  was  carried  by  cattle 
to  the  cattle-markets  at  Brighton^  Mass.,  near  Boston,  fiom  whence,  as  a  matter  t>f 
course,  it  was  scatteied  to  other  points  where  the^  cattle  were  taken.  Mild  laxatives 
to  aid  in  eliminating  the  virus  from  the  system  were  given,  and  tonics  if  there  was  a 
tendency  in  any  animal  to  sink.  The  pustules  and  the  surface  of  the  body  shoxdd  be 
kei>t  clean.  No  better  disinfectant  could  be  used  than  carboUo  acid  diluted  so  as  not 
to  irritate  the  raw  fiesh,  and  this  wash  is  also  exceedibglv  curative.  Absolute  quar- 
antine is  necessary  to  keep  the  disease  fiom  spreading.  All  manure  and  straw  should 
be  plowed  under,  and  so  should  all  rags  or  anything  etee  used  about  infected  animals. 
No  one  should  wash  the  sores  who  has  any  abrasion  of  the  skin  or  sores  which  might 
be  infected.  For  several  years  we  have  heard  nothing  of  this  disease,  and  we  si^ly 
oondude  it  has  been  expelled  from  our  midst.  As  we  understand  its  nature  and  symp- 
toms mudt  better  than  we  did  when  it  was  a  stranger  to  us,  if  it  ever  should  visit  ua 
again  we  will  doubtless  meet  it  at  the  threshold  and  prevent  its  extension. 

Constipated  fever, — ^During  the  prevalence  of  a  severe  drought  in  the  summer  of  1877  a 
fever  broke  out  among  catue  on  the  plains  near  Schenectady,  N.  Y.,  which  was  exceed- 
ingly fatal  to  all  animals  attacked.  It  was  confined  to  one  neigh[>orhood.  Ordinaiy 
physics  did  not  seem  to  mitigate  or  ease  any  case.  The  progress  of  the  disease  was 
very  rapid.  This  section  of  the  country  was  suffering  with  the  worst  drought  known 
for  years,  and  the  grass  of  the  pastures  was  dried  up.  Water  was  very  scarce,  and  all 
animals  suffered  for  want  of  it.  The  exceeding  dryness  of  the  forage,  together  with  a 
lack  of  water,  undoubtedly  caused  this  fatal  oQaease,  as  it  passed  away  as  soon  as  tiie 
rains  came  and  replenished  tilie  spring  and  caused  the  grasses  to  again  become  succu- 
lent. It  might  have  been  prevented  if  sreen  fodder  or  a  plentiful  supply  of  roots  had 
been  mixed  with  the  sunburnt  and  driea  up  jgrasses  of  the  fields. 

Splenic  fever,  or  Texas  cattle  dtMOM.— This  disease  has  created  so  much  alarm  through 
the  country,  and  especially  along  the  great  avenues  of  transportation  and  centers  of 
the  cattle  trade,  that  a  description  of  its  nature  and  propress,  as  well  as  the  treatmcoit 
of  the  malady,  is  deemed  important.  The  disease,  so  little  known  in  Northern  States 
until  within  a  short  period,  can  be  traced  back  to  the  eighteenth  century,  and  has  ex- 
isted ever  since.  It  shoxdd  not  be  called  "  Texas  cattle  disease,^'  as  it  is  not  peculiar  to 
Texas,  but  obtains  this  sobriquet  from  the  fact  that  nearly  all  cattle  driven  north- 
*  wiffd  come  from  Texas  or  the  Indian  Territory.  lu  August.  179G,  a  disease  was  com- 
municated by  a  drove  of  South  Carolina  cattle  to  cattle  in  Eastern  Pennsylvania,  and 
to  all  cattle  coming  in  contact  with  them,  or  occupying  the  same  yard  after  tJiem. 
None  of  the  Southern  cattle  died.  Nearly  all  of  the  infected  natives,  however,  did  die, 
but  fsdled  to  communicate  the  infection  to  others.  Before  that  day,  and  fiom  that  day 
to  this,  splenic  fi&ver  has  been  communicated  by  cattle  firom  malarious  Southern  districts 
to  those  of  hifl^er  northern  latitudes.  Northern  cattle  are  infected  by  crossing  the 
tracks  of  thosfiftom  the  South,  or  by  being  yarded  or  pastured  in  the  same  inclosure. 
The  disease  rdwts  medical  treatment,  and  almost  invariably  proves  fatal.  The  virus 
cannot  pass  through  a  second  generation  and  infect  in  turn  still  other  animals.  Not  an 
instance  is  known  of  such  a  result,  though  a  single  case  is  said  to  have  occurred  in  New 
York  State,  in  which  the  virus  must  have  been  received  directly  from  a  Texan,  and  not 
firom  a  sick  or  dead  native.  The  name  splenic  fever  was  given  by  Professor  Qamgee, 
because  the  spleen  was  found  to  be  the  organ  mostly  affected,  as  it  was  invariably 
found  greatly  enlarged.  Of  several  hundred  spleens  examined  in  one  week,  in  August, 
1868,  those  of  native  cattle  average  1.39 ;  of  Cherokecs,  2.36 ;  of  Texans,  2.79.  An  in- 
stance of  one  weighing  eight  pounds  is  reported.  Immediately  after  tho  close  of  the 
war  the  pent-up  and  accmnuiated  herds  of  cattle  in  Texas  sought  an  outlet  through 
Bliflsouri  and  Kansas,  and  left  disease  and  death  in  their  track.    The  cattle-raisers  on 
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the  borders  finally  combined  for  protection,  and  with  gnns  in  hand  confironted  and 
turned  back  the  iuvading  herds.  Again,  in  I068,  they  came  up  the  Mississippi  in  boats, 
landed  at  Cairo,  and  were  dispersed  through  Southern  and  Central  Dhnois,  were 
shipped  eastward  in  cattle  trains,  and  spread  alarm  and  consternation  from  Illinois  to 
Massachusetts. 

The  losses  %vci e  luavy,  amounting  to  about  fifteen  thousand  head  of  cattle, and 
aggregating  about  a  half  million  of  dollars.  The  entire  loss  that  year  wan  undoubtedly 
hunger  than  this,  and  may  have  reached  a  million  of  dollars.  Prompt  repressive  meaBoret 
coimned  the  disease  to  few  localities.  In  Champa^e  county,  Illinois,  a  heavy  cattle 
district,  the  loss  was  live  thousand  cattle,  the  heavieet.  perhaps,  during  that  visitatioiL 
The  heaviest  loss  known  before  the  war  was  estimatea  at  two  hundred  thousand  dol- 
lars,  and  occurred  in  Vernon  county,  Missouri,  in  the  year  1856.  The  following  are 
marked  characteristics  of  this  disease :  It  is  communicated  only  by  Southem  cattle. 
These  cattle  are  apparently  well  and  increasing  in  vigor,  but  on  poiUmoriem  examination 
exhibit  spleenic  cmargemcn  t  and  other  signs  of  once-existing  disease.  Infection  is  only 
commumcated  in  summer.  Frost  destroys  it ;  time  also  eliminates  it  from  the  Texaos. 
Sick  natives  cannot  communicate  the  vims  to  others ;  even  their  sucking  calves  do 
not  take  it.  The  infection  appears  to  be  communicated  through  voided  excrements. 
Its  incubation  period  is  not  of  uniform  length,  varying  firom*  one  week  ta  a  month,  or 
even  dx  weeks.  In  a  few  cases  a  longer  time  has  elapsed—three  months  in  one  in- 
stance. It  runs  its  course  in  three  or  four  days,  sometimee  in  one  or  two.  and  is  fatal 
in  nine  cases  out  of  ten.  Medication  has  proved  of  little  benefit,  though  there  is  some 
color  of  probability  that  skillful  treatment  and  careful  feeding  with  soft  mashes  haTe 
been  of  some  benefit.  It  is  not  a  malignant  typhus,  and  has  no  analogy  among  human 
diseases.  Neither  is  it  analogous  to  the  fatal  Rinderpest  of  the  East.  It  is  not  epizo- 
otic, but  is  deemed  by  Professor  Gamgee  to  bo  enzootic,  due  no  doubt  to  local  influences 
capable  of  limited  spread  and  analogous  to  red  or  black  water,  a  disease  more  common 
in  Europe  than  in  America,  and  which  Is  often  traced  to  the  influence  of  maislnr 
groundB  and  malaria.  The  organs  showing  the  greatest  signs  of  injury  are  the  fouru 
stomach,  the  liver,  gall-bladder,  spleen,  and  kidneys.  The  pulse  is  frej^uent  and  tem- 
perature high :  the  skin  is  dry  and  rigid,  feces  occasionally  flecked  with  blood,  head 
depressed,  back  arched,  muscles  trembmig  and  not  under  control.'  As  there  are  no 
remedies  which  can  stay  the  progress  of  tms  disorder,  it  is  evident  that  immunity  from 
iti  ffttal  eflects  lies  in  prevention,  and  this  can  only  be  brought  about  by  the  most 
atfliduous  care  and  arbitrary  regulations  restricting  the  passage  of  diseased  cattk 
through  the  country  and  requiring  their  Quarantine  as  soon  as  evidences  of  infection 
are  apparent.  As  this  disease  is  bable  to  be  brought  into  our  midst  by  Texas  cattle 
any  summer,  on  their  way  to  the  tide-water  markets,  the  imperative  necessity  of 
q^uarantine  stations  and  obligatory  laws  enforcing  the  same  are  living  issues  for  con- 
sideration at  all  times. 

Puerperal  or  miiA;/ercr.— Cows  in  a  plethoric  condition  at  the  time  of  calving  are 
very  bikely  to  have  puerperal  or  milk  fever.  This  danger  is  very  much  increased  in 
proportion  as  there  is  a  large  natural  distention  of  the  milk-veins  and  udder,  which  is 
usually  the  case  with  heavy  milkers.  Tho  disease  is  often  sudden  in  its  results,  bnt 
may  be  prevented  oftentimes  by  milking  the  cow  some  days  before  calving,  and  by  ad- 
ministenng  gentle  laxatives.  Soft  bran  mashes  would  be  good  but  for  me  fiict  that 
they  would  tend,  by  furnishing  mope  nutriment,  to  promote  the  secretion  of  milk, 
thereby  increasing  the  inflammation  and  fever.  Great  care  must  be  exercised  in  giv- 
ing medicines  before  calving,  and  there  is  no  better  treatment  than  the  simple  rem- 
edies mentioned.  After  calvmg,  where  there  is  evidence  of  a  fever,  it  is  best  to  con- 
tinue the  lexatives,  and  to  wrap  the  animal  in  woolen  blankets  and  pour  slightly  cool 
water  around  the  body,  putting  on  wzaps  enough  to  produce  a  thorough  sweating,  and 
consequent  evaporation^  which  will  generally  produce  reliofl  Tho  sweating^should  con- 
tinue for  several  hours,  according  to  the  severity  of  the  case.  After  sweating  the  animal 
should  be  thoroughhr  rubbed  and  covered  with  dry  blankets,  and  kept  in  a  wann 
stable.  Infections  of^ tepid  water  should  be  given  to  soften  tne  feces,  which  it  will 
have  the  esect  of  cooling,  and  also  of  cleansing  the  intetitines  and  bowels.  Ii\]ectioDa 
of  this  kind  will  do  no  injury,  and  if  repeated  often  will  have  a  soothing  and  curative 
effect.  Cows  which  are  poor  and  weak  at  the  time  of  calving  are  inclined  to  have  a 
slow,  debilitating  fever.  All  such  animals  should  bo  kept  in  a  warm  place,  and  fed 
strengthening  and  stimulating  food.  In  case  of  severe  prostration,  an  ounce  of  whia- 
ky  may  be  given  every  two  hours  until  there  is  an  appearance  of  renowned  strength. 
It  would  be  far  better,  however,  to  have  given  tho  strengthening  foods  previously,  so 
that  tho  animal  would  be  in  a  vigorous  condition  before  passing  throuj^h  an  ordeal  ao 
depleting  and  enervating  in  its  effects  upon  the  physical  system.  Animals  should  be 
put  Id  condition  as  much  to  bear  their  young  as  for  slaughterinff,  audit  is  much  cheaper 
to  do  so  than  to  take  tho  risks  of  haviu'g  the  young  in  an  enfe«)led  condition,  which  is 
always  a  great  dotrlment  not  only  to  the  mother  but  to  the  unfortunate  ofiSspring. 

Garget,  or  stceUcd  udder. —Thin  disease  is  closely  allied  to  puerperal  fever,  and  Is  one 
that  is  almost  universal  among  dairy  cows.    Generally  it  yields  to  simple  tieatmeot, 
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•nch  M  rubbiiig  or  kneadine  the  boff.  This  may  be  very  much  aided  by  allowing  the 
calf  to  brunt  i€  which  it  wul  do  if  the  milk  is  withdrawn  before  it  is  turned  in  to  the 
cow.  This  method  of  breaking  up  the  cake  in  tihe  cow's  bag  and  of  reducing  the  swell- 
ing jzenerally  results  in  making  the  cow's  teats  sore,  as  the  calf  bites  and  cliews  them 
in  enorts  to  extract  milk.  They  will  heal  rapidly  when  smeared  with  oU  or  grease,  if 
the  calf  is  kept  away  firom  the  mother.  With  youn^  cows,  whose  teats  are  more  tender 
than  older  ones,  lettmg  the  calf  suck  is  a  bad  practice,  as  it  makes  the  young  mothers 
untractable  and  hard  to  milk.  The  best  treatment  for  swollen  udders  is  to  inclose  the 
bag  in  a  tight  sack  and  steam  it  with  water  as  hot  as  the  cow  will  bear  it,  then  rub  it 
thoroughly,  and  afterward  apply  a  wash  of  alcohol  and  camphor,  and  an  ointment. 
If  the  uag  does  not  yield  to  this  treatment,  we  would  recommend  a  more  thorough 
sweating  of  the  whole  body  with  flannel  blankets,  which  will  help  to  eliminate  the 
fever  and  inflammation  from  the  udder.  If  the  local  inflammation  shall  continue  ob- 
stinate, with  coagulated  milk  or  bloody  secretions,  then  a  quart  of  the  decoction  of 
the  roots  of  poke- weed  (Phytolacca  dec<maea)  may  be  given  daily  in  a  waim  mash  of  bran. 
This  wUl  aid  to  redress  the  inflammation  in  the  glands.  Ii^ections  ^ould  also  be  given 
and  laxative  fi>od,  such  as  roots  and  bran.  There  should  be  no  esqposure  during  this 
delicate  period  with  the  cow,  and  all  chills  should  be  avoided,  either  by  exposure  to 
storms,  cold  drafts,  or  cold  feet  or  water. 

Abortion. — ^This  disorder  has  prevailed  to  considerable  extent  in  most  of  the  dairy 
•ecMons  of  the  State  of  New  York,  but  with  more  violence  in  the  counties  of  Herkimer 
and  Oneida,  where  it  has  been  very  destructive  for  a  number  of  years  past,  causing  a 
great  loss  to  the  dairymen  of  these  two  oountLes.  It  has  extended,  also,  with  disastrous 
Srequenoy  to  the  counties  bordering  on  these.  No  treatment  or  precautions  seemed  for 
a  time  to  avail  anything.  A  little  over  ten  years  ago  the  disease  was  at  its  height, 
but  for  the  last  four  years  it  has  greatly  diminished. 

No'special  cause  was  ever  discovered,  as  the  reasons  which  might  account  for  its  ex- 
istence in  one  locality  would  not  account  for  its  prevalence  in  another,  where  the  sur- 
rounding circumstances  were  entirly  different.  A  commission  was  appointed  by  the 
State  of  New  York  to  make  extended  and  minute  investigations,  but  they  did  not 
discover  a  satisfactory  cause,  nor  did  they  recommend  any  ^ective  remedies.  It  as- 
sumed the  form  of  an  epidemic  and  swept  away  thousands  of  cattle.  Probably  the 
careless  and  exposed  manner  in  caring  for  dairy  cows,  and  the  depleting  and  enervat- 
ing draughts  nuule  upon  them  by  long  milking  periods,  and  the  sympathy  which  ex- 
ists among  diseased  animals,  helped  to  stimulate  this  disorder  and  to  bring  it  out  in  its 
full  degree  of  violence  and  fatality.  In  individual  cases  it  is  generally  easy  to  trace 
the  cause,  which  may  be  a  strain,  slipping  on  the  ice,  by  being  hooked,  or  by  a  too 
sudden  and  abrupt  change  of  feed,  such  as  from  diy  hay  and  meal  to  gn^  and  a  dis- 
continuance of  hay  before  the^tomach  becomes  accustomed  to  this  relaxing  and  more 
succulent  form  df  food.  Medical  treatment  to  prevent  abortion  cannot  be  prescribed, 
because  usually  the  trouble  culminates  before  there  is  a  knowledge  that  it  is  coming, 
and  after  the  sjrmptoms  are  disoemible  it  cannot  be  stopped.  When  the  symptoms  are 
apparent,  sootmng  and  laxative  medicines  may  be  given  to  allay  fever,  and  if  in  cold 
weather  the  animal  should  be  warmly  covered  and  Kept  so,  and  ^ven  only  warm  food 
and  drink.  An  abortiuff  cow  should  be  removed  from  the  rest  of  the  herd  as  soon  as 
discovered,  as  her  trouble  produces  excitement  and  causes  a  sympathetic  influence  or 
shock  to  the  other  cows,  which  ma^  produce  a  similar  trouble  witili  them.  If  weak- 
ness and  prostration  follow  the  culmination  of  the  disorder,  an  ounce  of  whisky  may  be 
fiven  three  times  daily  as  a  tonic,  until  the  natural  strength  returns.  This  should 
e  coupled  with  plenty  of  oatmeal  gpiel  and  bran-mashes,  with  good  hay. 

BlaMeg, — ^When  cattle,  and  especially  young  calves,  have  been  fed  nothing  but  dry 
food  all  winter  the  blood  becomes  impure,  and  all  of  the  tissues  of  the  body  more  or 
less  impaired  or  stagnant  in  their  action.  A  8udd|p  change  to  succulent  feed  sets  all 
of  their  organs  into  more  vigorous  action,  and  there  is  an  eflbrt  on  the  part  of  nature 
to  eliminate  from  the  system  all  the  impurities  which  have  collected  during  the  winter. 
.The  stimulus  is  too  great  to  force  them  out  immediately  by  the  usual  process  of  evacua- 
tion and  evaporation,  and  consequently  the  inflammation  which  they  may  cause  may 
settle  in  one  set  of  organs,  or  in  some  particular  spot  which  may  have  been  exposed  to 
the  cold  ground,  or  some  point  where  there  exists  a  constitutional  weakness.  Uenco 
we  will  Mve  a  local  inflammation,  which  may  be  on  the  leg,  or  it  may  become  seated 
in  the  kidneys,  when  it  is  known  as  red  or  black  water.  If  in  the  leg  it  is  known  as 
blackleg,  which  does  not  yield  readily  to  any  form  of  treatment.  As  soon  as  lameness 
is  discovered,  and  tMs  is  the  first  symptom,  a  seton  should  be  put  into  the  most  fleshy 
part  and  active  fomentations  applied.  For  calves  mild  cathartics,  say  four  ounces  of 
Epsom  salts,  should  be  given  daily,  with  double  the  dose  for  full-grown  animals  until 
they  are  better. 

Eed  and  block  water. — Under  the  bead  of  blackleg  we  pointed  out  the  main  causes 
for  these  disorders.  Bleeding  would  reduce  the  amount  of  blood  and  help  to  relieve 
the  kidneys  from  a  work  they  are  unable  to  perform.  An  active  perspiration  produced 
by  covering  the  animal  with  blankets  and  pouring  on  water,  or,  if  a  smaU  beast,  by 
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patting  it  in  a  tub  of  hot  wtiter  as  little  below  the  boiling  point  as  possible^  will  Mp 
to  relieve  the  kidneys  and  open  the  pores  of  the  skin,  and  thereby  induce  a  liTely 
evaporation.  After  sweating,  give  sweet  spirits  of  niter  and  powdM«d  salphnr,  fron 
an  ounce  upward,  according  to  the  size  of  the  animaL  If*  the  above  simple  trestmeiit 
doeis  not  effect  a  cure,  a  purgative  dose  of  castor-oil,  from  two  to  five  ounces,  and  firom 
three  to  six  ounces  oi  Glauoer  salts,  according  to  the  size  of  the  animal,  mskj  he  given. 
Where  there  is  inability  to  urinate  on  account  of  inflammation,  give  freely  of  muci- 
laginous drinks  (flaxseed  tea  or  slippery-elm  bark),  with  one  ounce  of  spirits  of  mt» 
until  there  is  rehef  .  Cloths  wrung  out  of  boiling-hot  water  and  laid  across  the  loms 
will  aid  in  getting  the  kidneys  at  work,  and  will  help  to  reduce  the  inflammation.  If 
cattle  are  fed  plenty  of  salt  and  sulphur  for  a  month  before  being  turned  out  in  the 
spring,  it  will  nelp  to  purify  the  blood  and  open  the  pores  of  the  sun.  When  aulphur 
is  fed  to  stock  it  will  not  be  safe  to  expose  them  to  cold  storms,  as  they  are  then  much 
more  susceptible  to  colds.  Salt  and  sulphur  are  also  good  remedies  for  preTcnting 
blackleg  and  kindred  diseases. 

Diarrhea,— ThlB  ib  the  most  common  disorder  amon^  farm  animals,  and  usually  pro- 
ceeds from  indigestion.  It  may  be  and  is  often  excited  by  colds.  Young  animals 
raised  by  hand  are  very  often  afflicted  with  it,  and  sometimes,  though  rarely,  a 
mother's  milk,  when  drawn  by  the  ofGqsring,  will  produce  this  disease.  This  <mlv 
occurs  when  the  nulk  is  too  rich  in  butter  and  on  this  account  is  not  well  digeeted. 
When  this  is  the  case  the  young  animal  should  be  given  milk  from  another  beast^  or 
fed  on  extract  of  rennet  or  pepsin,  which  will  aid  in  the  healthful  digestion  of  the 
richer  milk.  The  simpler  remedies  should  always  be  tried  first,  especia&y  in  tieatmg 
young  animals ;  hence  in  mild  cases  of  diarrhea  a  few  drops  of  lauduium  may  be  gii^i, 
or  a  small  quantity  of  ^ger  teik  or  a  pint  of  scalded  milk.  It  would  be  well  to  give 
one  of  these  remedies  with  a  tablespoonful  of  extract  of  rennet,  and  if  there  is  n^  cars 
then  use  other  medicines ;  purge  the  stomach  with  salts  or  castor-olL  and  follow  this 
by  ^Mtrin^entSj  such  as  alum,  &c.,  graduated  according  to  the  size  of  the  animal  and 
the  seventy  or  the  case.  Scores  of  cows  have  been  treated  in  the  above  manner  willi 
fiivorable  results. 

DyMaiery.— Diarrhea,  if  not  suppressed,  wiU  run  into  dysentery.  This  disease  maj 
also  be  caused  by  straining  the  bowels,  or  by  sudden  changes  of  the  weather,  wintk 
produce  colds  and  consequent  inflammation.  It  is  a  disease  of  the  bowels^  white 
diarrhea  is  a  disorder  of  the  stomach.  It  requires  prompt  treatment.  Castor-oil  a 
the  best  purgative,  to  be  followed  by  soothing  doses  of  arrow-root  and  milk  gnwL 
The  disorder  must  not  be  checked  too  suddemy,  or  the  fever,  which  always  accom- 
panies it,  will  be  increased,  as  will  also  the  danger.  If  the  disease  continues  after 
thorougli  purging,  give  from  a  half  drachm  to  a  drachni  of  tincture  of  opium.  Hie 
disease  may  be  Imown  by  the  griping  pains  which  accompany  it  and  l£e  oflfenare 
smell  of  the  excrement,  wnich  is  often  coated  with  the  mucus  whiclr  lines  the  inside 
of  the  bowels.  Lying  on  the  cold  and  frozen  ground  is  one  of  the  most  potent  cmbcs 
of  this  painful  and  weakening  disease.  It  sometimes  becomes  chronic  and  will  not 
yield  to  any  form  of  treatment.  A  valuable  Ayrshire  bull,  ten  years  old,  was  taken 
with  diarrhea  in  the  autumn.  It  was  caused  by  overfeeding  with  oom-meaL  Be 
was  getting  three  quarts  a  day,  and  the  man  feeding  him  being  directed  to  double  the 
quaxmty.  making  six  quarts  a  day,  understood  the  order  to  be  six  quarts  twice  a  daj, 
making  twelve  quarts  m  alL  In  less  than  two  weeks  diarrhea  set  in,  which  ranid^ 
ran  into  dysentery  of  the  most  violent  type.  Cathartics,  foUowed  by  poweifbl  as- 
tringents, were  given,  but  no  cure  was  affected.  As  soon  as  the  owner  discovered  that 
the  animal  was  sick  the  meal  was  discontinued  and  he  was  allowed  to  eat  nothing 
but  dry  hay,  and  this  diet,  together  with  the  astringents,  served  to  check  the  pursing ; 
but  it  did  not  altogether  cease.  Further  treatment  was  relinquished  with  the  nope 
that  in  the  spring,  when  turned  out  to  grass,  nature  might  correct  the  discnrder.  This, 
however^  was  not  the  case,  and  he  continued  to  grow  weaker  and  weaker.  The 
scours  did  not  cease  until  late  in  the  fall,  when  he  was  in  such  an  emaciated  condition 
that  he  was  killed.  During  the  winter  and  summer  his  excrement  showed  that  Ids 
food  was  not  digested,  and  the  stench  arising  from  his  feces  was  unendurable.  Had 
the  condition  of  this  bull  been  observed  in  time — before  the  functions  of  digestiQii 
were  completely  broken  down— he  possibly  might  have  been  cured. 

In  anotner  case  a  young  cow  was  taken  with  dysentery,  also  caused  by  overfeeding. 
In  this  case  the  disease  was  checked,  but  the  digestive  organs  were  left  in  such  a  feebfe 
condition  that  she  never  could  digest  more  food  than  barely  sufficient  to  keep  her  alive, 
and  it  was  found  impossible  to  fatten  her.  She  was  in  a  better  condition  on  grass  than 
on  dj^  food,  but  although  allowed  to  run  barren  a  whole  summer  to  grass  she  did  not 
gain  m  flesn,  and  the  following  winter,  though  fed  with  great  care,  she  did  not  thrive, 
and  was  finally  killed  as  a  worthless  animal. 

Another  cow,  two  weeks  after  calving,  took  cold  from  exposure  in  the  barn-yard, 
which  brought  on  a  severe  dysentery.  Laudanum  was  administered  without  any 
benefit,  and  in  three  days  the  cow  died. 

No  general  rule  in  regard  to  the  quantity  of  concentrated  food  to  be  given  to  i 
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can  be  mado.  It  ought  alwars  to  be  fed  to  them  by  persons  of  judgment  and  ex- 
perience, as  there  is  great  difference  in  the  digestive  abilities  of  different  animals ; 
then,  again,  there  is  so  much  difference  in  the  character  of  tke  different  kinds  of  food 
as  regards  the  readiness  with  which  they  may  be  digested,  and  in  their  direct  effects 
npon,the  system  by  heating  or  cooling,  relaxation,  or  astringency,  that  great  care  and 
discrimination  are  necessaxj.  It  is  proper  always  as  a  first  principle,  and  an  important 
one,  too,  in  feeding  meal  of  any  kind,  to  graduate  the  mess  according  to  the  size  of  the 
animal,' and  not  according  to  the  age,  as  mere  may  be  great  difference  in  the  compara- 
tive weight  of  animals  of  the  same  age.  Taking  the  meal  of  com  ground  in  the  ear  as 
the  standard  (this  being  the  great  staple  food  of  America),  one  pint  for  every  hundred 
pounds  of  live  weight  will  be  a  safe  average.  This  (j^uantity  may  be  increased  if  the 
animal  evinces  a  strong  appetite  and  hearty  digestive  organs.  If  coarser  food,  such 
as  wheat  or  rye  bran,  be  mixed  with  the  corn-meal,  the  quantity  may  be  increased 
without  danger  of  injuring  the  digestion  and,  j^rhaps,  with  beneficial  results.  If  roots 
in  small  quantity  should  be  added,  then  there  is  less  danger  and  more  benefit  to  be  de- 
rived. Too  much  concentrated  food  given  at  a  time  will  not  promote  health  or  fatten 
an  animal  as  fat  as  to  divide  the  mess  into  two  rations  and  feed  morning  ana  evening, 
for  when  there  is  more  food  poured  into  the  stomach  of  an  animal  than  can  be  digested 
or  assimilated,  it  goes  to  waste.  This  also  weakens  the  digestive  apparatus.  To  avoid 
danger  of  diarrhea  or  dysentery  there  ^ould  be  small  beginnings  in  the  feeding  of  con- 
centrated food^  as  animals  will  never  impair  themselves  by  eating  good  and  wholesome 
hay  or  straw  if  they  are  allowed  plenty  of  water  and  exercise :  out  if  they  are  con- 
fined and  not  allowed  the  necessary  auxiliaries  to  health  and  digestion,  the  amount 
of  fodder  should  be  regulated  and  proportioned  according  to  their  size  and  weight.  In 
the  spring  the  change  from  dry  food  to  green  should  always  be  gradual.  This  can  be 
arranged  by  herding  the  stock  at  nighty  or  returning  them  to  the  stable,  where  they 
may  oe  fed  some  dry  food,  which  they  will  generally  eat  with  avidity.  If  this  idea  is 
faithfully  carried  out,  one  of  the  potent  causes  of  abortion  (blackleg,  red-water,  and 
dysenteiy)  may  be  avoided.  Sleeping  in  a  warm  stable,  or,  at  all  events,  on  dry  ground, 
when  first  turned  out,  will  help  U>  keep  stock  free  from  the  disorders  mentiqnea 
above. 

CbZtc.— All  ruminating  animals  have  more  than  one  stomach.  The  cew  has  (our, 
and  they  are  so  complicated  as  to  make  derangement  frequent  and  the  particular 
character  of  the  disorder  difficult  to  distinguish.  If  a  cow  or  ox  is  sick  in  the  fourth 
stomach,  where  digestion  of  the  food  is  completed  and  where  ihdigestion  would  work 
its  most  fatal  results,  it  is  exceedingly  difficult  to  reach  the  case  by  any  medical  treat- 
ment, and  it  is  equally  if  not  more  difficult  if  the  disorder  is  located  farther  along 
and  situated  in'tne  bowels.  Indigestion,  however,  may  begin  in  the  first  stomach  or 
paunch.  When  this  is  the  case  it  can  readily  be  reached  by  medicines,  but  no  medi- 
cines can  complete  the  work  of  mastication,  which  the  cow  alone  must  do,  and  with- 
out which  the  contents  of  this  stomach  are  unsuited  to  pass  into  the  others;  and  if 
they  do  without  sufficient  maceration,  a  general  derangement  must  necessarily  follow. 
An  aged  cow,  in  good  condition,  which  she  had  acquired  on  grass,  was  shut  up  at  the 
beginning  of  winter  to  be  fed  for  a  beef.  She  fed  heartily  for  a  ehort  time  and  then 
remsed  to  eat.  Soon  after  she  evinced  great  pain  and  appeared  bloated.  A  strong 
dose  of  ginger  tea  was  given,  but  without  relief.  Bicarbonate  of  soda  dissolved  was 
afterward  administered,  which  seemed  to  reduce  the  bloat.  She  was  still,  however,  in 
distress,  and  would  not  eat.  Ixvjections  of  soap-suds,  molasses,  and  water  were  ad- 
ministered without  the  desired  effect.  Several  doses  of  physio  were  then  poured 
down,  one  after  another,  with  no  effect,  and  the  cow  died.  Aji  autopsy  showed  that 
all  the  stomachs  were  packed  with  dry,  partly  mascerated  and  undigested  food.  All 
the  food  ^ven  to  this  cow  had  been  dry.  Her  teeth  were  worn  out,  and  imperfect 
mastication,  together  with  the  diynessof  her  food,  had  produced  indigestion  and  colic, 
which,  under  the  circumstances,  could  not  be  relieved  or  remedied  by  medicines.  Colic, 
like  dysentery,  is  always  attended  with  gripes  in  the  stomach ;  but  a  little  observation 
will  enable  any  person  to  note  the  difference.  Flatulent  colic  will  be  spoken  of  under 
the  head  of  **  Hovon,''  but  colic  produced  by  constipation  requires  different  treatment. 
Thorough  purcative  medicines  and  injections  must  be  administered.  Eight  fluid 
ounces  of  raw  unseed-oil,  with  four  drachms  of  bicarbonate  of  soda,  or  three  drachms 
of  common  saleratus,  may  be  given  to  a  ftdl-grown  animal,  or,  in  place  of  this,  one 
Xx>nnd  of  Epsom  salts.  H  these  remedies  do  not  have  the  aesired  efi'ect  within  firom 
two  to  six  hours,  double  the  dose  of  linseed-oil,  or  of  salte,  as  the  case  may  be.  After 
purging  an  alterative  of  tincture  of  opium  or  laudanum,  with  mucilaginous  drinks, 
should  DC  given  to  sooth  the  stomach  and  bowels,  and  restore  them  to  natural  action. 

Bloat  arhoven. — ^This  trouble  is  liable  to  occur  whenever  cattle  Vith  empty  stomachs 
are  turned  into  green  clover  or  other  rank  green  feed  when  the  dew  is  on  or  when  it 
is  wet.  As  soon  as  the  paunch  or  receiving  stomach  is  oveidoaded  with  green  feed,  fer- 
mentation takes  place,  and  the  gas  which  is  created  causes  its  extension  to  such  pro- 
portions that,  unless  it  is  speedily  drawn  off  or  neutralized,  the  organ  may  burst  or  the 
animal  suffocate  by  the  pressure  on  the  abdomen  and  lungs.    As  soon  as  the  dis- 
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tenaion  beghia  t^e  animal  is  thrown  into  great  pain,  which  inciea«e8  aa  the  i 

enlarges.  From  an  ounce  to  two  ooncee  of  Boda  or  saleratns,  dissolvod  in  water 
and  poured  down  the  throat,  will  generally  neutralize  the  gases  and  afford  im- 
mediate relief.  In  case  no  remedies  of  this  kind  may  be  at  hand  or  prove  effcctnalj  an 
incision  may  be  made  with  an  awl  or  penknife  in  the  upper  and  most  pn»miuent  part 
of  the  paunch,  and  a  quill  inserted,  through  which  the  gas  will  escape.  If  the  flow  of 
gas  is  mterrujited,  a  wire  may  he  run  through  the  quill  to  remove  the  obstmctiotti. 
The  incision  must  be  sewed  up  afterward,  and  care  taken  that  none  of  the  contents  of 
the  stomach  come  out  and  lall  between  the  paunch  and  skin,  in  which  oase  they 
may  get  into  the  cavity  of  the  stomach  and  bowels  and  produce  a  dangerous  inflam- 
mation. A  dose  of  Epsom  or  Glauber  salts  (a  half  pound)  should  be  given  to  aid  in 
removing  the  corrupted  and  decaying  food,  which  has  been  superindnc^  by  fermenta- 
tion. Cattle  should  never  be  turned  into  fresh  pastures  on  wet  days  nor  when  the  dew 
is  on.    The  middle  of  the  day  is  the  proper  time  to  make  these  changes. 

Choking, — ^Many  cattle  are  lost  by  attempting  to  swallow  whole  apples  or  potatoeB^ 
which  lodge  in  the  esophagus  or  gullet.  Unless  relieved  immediately  the  animal  will 
die,  as  the  pressure  of  the  obstacle  upon  the  trachea  or  windpipe  wiU  out  off  t^  air 
and  the  animal  will  strangle.  The  quickest  and  safest  remedy,  if  the  obstmotioa  is 
within  reach,  is  to  place  a  lar^  device  in  the  Jaws  of  the  animal  and  have  some  per- 
son with  a  small  hand  thrust  it  down  the  gullet  and  pull  it  out.  We  have  done  this 
with  perfect  success.  Sometimes  the  obstacle  is  beyond  the  reach  of  a  person's  aim,  bat 
can  be  plainly  felt.  In  this  case  one  end  of  the  scantling  should  be  finnly  held  against 
it  on  one  side  and  the  end  of  another  short  piece  placed  against  the  obstruction,  when, 
with  a  smart  rap,  the  obstruction  may  be  mashed.  Care  should  be  had  not  to  braiw 
the  windpipe.    Sometimes  the  obstruction  will  be  lodged  at  the  very  mouth  of  Uie 

Sillet,  and  it  must  then  be  reached  by  a  probe  run  down  the  gullet.  The  probe 
ould  have  a  knob  on  the  end  of  it,  made  either  of  wood  or  rags,  and  tightly  faaitoned 
BO  it  will  not  puncture  the  pipe  or  produce  fatal  ii^ury.  Coolness  and  promptnaiB, 
with  one  or  the  other  of  the  aids  mentioned,  will  generally  prove  sucoessfdL  It  is 
much  safer  to  crush  or  cut  all  roots  in  a  root-machine  than  to  riak  feeding  them  whole, 
especially  if  thoy  are  globular  in  form.  The  choking  is  caused  by  the  pressure  of  the 
obstacle  on  the  trachea  or  windpipe,  thus  shutting  SS  the  air. 

Wounds  and  cu/«.— Wounds  and  outs  should  receive  the  same  general  treatment  as 
bums.  The  best  kind  of  a  wash  is  diluted  carbolic  acid,  and  when  they  are  alight  an 
application  of  coal-oil  from  gas-works  will  be  found  excellent,  as  it  is  an  antiseptifl, 
and  in  summer  will  keep  vermin  from  pestering  the  wound  and  filling  it  with  worms. 
Carbolic  acid  slightly  fluted,  one  drop  to  five  of  water,  will  destroy  proud-flesh,  ex- 
cessive granulation,  and  most  efiectualJy  cleanse  wounds  which  are  putrified.  A  wash 
as  strong  as  the  above  should  not  be  used  except  in  bad  cases,  but  for  all  ordinary 
wounds  the  acid  should  be  diluted  to  one  drop  to  ten  or  twenty  of  water,  according  to 
the  degree  of  putrescence.  Currier's  oil  is  probably  the  most  healing  in  its  effects,  and, 
beinff  offensive  to  flies,  will  tend  to  keep  them  away  from  the  sores.  It  cdiould  be  ap- 
plied after  washing  and  cleansing  with  the  carbolic  solution. 

Inflammation  of  the  lunga.^Tlns  complaint  is  more  likely  to  affect  working  oxen,  or 
cattle  which  have  been  heated  by  driving  and  left  to  stand  in  the  cold  in  an  exposed 
condition.  It  seldom  affects  cattle  under  other  circumstances,  unless  they  are  takeo 
fixim  a  warm  stable  and  put  into  the  fields  and  required  to  sleep  on  the  cold  ground, 
or  are  exposed  to  chilling  storms.  The  symptoms  may  be  known  by  hard  breathing 
and  loss  of  appetite.  Bleeding  from  two  to  six  quarts,  according  to  the  size  of  the 
animal,  in  order  to  relievo  the  Itmgs,  should  promptly  Ibllow  the  indication  of  the 
disease.  The  sides  of  the  chest  should  be  thoroughly  nibbed  with  turpentine  to  pro- 
duce an  active  coimter-irritation.  Laxatives  should  bo  administered  with  soft  bran 
mashes.    If  in  cold  weather,  the  auimal  should  be  blaukuted  and  kept  warm. 

lioaring. — Cattle  often  breathe  hard  when  there  is  no  inflammation  of  the  lungs.  In 
such  case  the  difllculty  in  breathing  is  sudden  and  acute.  The  hard  breathing,  or  roar- 
ing, is  gradual  in  its  development,  and  may  proceed  from  diseased  luu^  following  an 
old  inflammation,  or  from  a  tumor  in  the  trachea,  or  the  gullet  presswg  upon  it  It 
may  also  be  the  result  of  a  bruise  or  an  abscess  in  the  chest,  caused  by  a  hook  or  oon- 
tumon.  We  have  known  instances  of  roaring  in  cattle  and  sheep  which  proceeded  from 
all  of  the  above  causes.  There  is  no  cure,  and  the  best  thing  to  be  done  on  the  appear^ 
anee  of  the  disease  is  to  fatten  and  slaughter  the  beast  before  the  growth  of  the  ab- 
scesses and  the  development  of  the  tumors  on  the  lungs  render  the  flesh  unfit  for 
food.  ^ 

Kidney  dl«orderf.— These  disorders  are  generally  the  result  of  colds  or  of  constipation. 
Whenever  there  is  a  failure  to  urinate,  from  any  cause,  there  should  be  active  fomen- 
tations of  hot  water  on  the  back  in  frtmt  of  the  hips.  About  an  ounce  of  sweet  spirits 
of  niter  should  also  be  administered,  with  a  strong  laxative  tea  of  comfrey  root  or 
flaxseed.  The  hot-water  applications  should  be  kept  up  for  hours,  in  some  oaseSi  Md 
a  sheep-skin  or  buffalo-robe  be  boimd  on  afterward  to  prevent  a  chill. 

Inverted  icomfr.— This  is  a  common  and  severe  trouble  with  cows.    In  some  oowt  it  ii 
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•  oonfltitational  weakneM.  and  in  othtn  it  is  the  r«alt  of  a  strain  or  hook  by  other 
cattle.  We  have  known  tne  entire  womb,  with  the  calf  in  it.  oast  out  inverted,  with 
no  possible  wa^  to  get  the  calf  ont  ezoept  to  oat  a  hole  into  the  womb.  In  a  nnmber 
of  instances  this  has  been  done,  both  with  sheep  and  cows,  and  the  yonng  saved  alive, 
bi\t  in  every  case  it  resulted  in  the  death  of  the  mother.  It  is  possible  with  a  cow, 
when  an  inverted  womb  first  presents  itself,  'to  gently  push  it  back,  and  to  insert  the 
hand  and  torn  it  around  so  that  the  mouth  shall  open  toward  the  ontsido  and  the 
presentation  be  made  natural.  Owing  to  the  straining  of  the  cow,  it  is  a  difflcolt  un- 
dertaking, and  in  all  cases  tho  eilbrt  must  bo  carel'nlly  and  gently  made,  or  an  increased 
Inflammation  will  be  caused,  which  may  result  fatally.  If  the  cow  can  be  kept  from 
breathing  for  a  few  seconds  at  a  time  by  stopping  tho  nostrils,  she  will  not  strain,  and 
the  eftbrt  to  return  tho  uteras  will  not  be  counteracted  by  her.  In  case  of  protraction 
of  the  parts  before  the  time  for  parturition  arrives,  the  exposed  parts  may  be  washed 
with  milk  in  Vhich  a  little  tannm  or  the  extract  of  white-oak  or  hemlock  bark  has 
been  added,  after  which  they  should  be  gently  pressed  back  and  kept  from  falling  out 
by  bandages,  which  may  be  folded  around  the  body  and  attached  to  a  girth,  or  by 
Btitches  in  the  vulva,  taking  care  not  to  stop  the  nrlne.  If  the  placenta  does  not  ap- 
pear immediately  after  the  birth  of  the  calf^  laxative  drinks  of  boiled  flaxseed  and 
scalded  wheat-bran  mashes  should  be  given.  All  attempts  to  tear  it  away  by  thmst- 
ing  in  the  hand  and  loosening  it  shoukl  be  avoided.  Such  operations  are  more  than 
likely  to  produce  fatal  hemorrhage  or  inflammation.  An  injection  of  warm  water  in 
the  uterus  will  be  found  beneficial. 

Losing  the  cud. — ^When  cattle  are  constipated  and  sufTering  from  colio  and  fever, 
they  will  not  chew  the  cud,  or,  in  other  words,  they  do  not  bring  back  the  contents  of 
the  rumen  to  be  remasticated,  as  they  do  when  •well.  Usually  when  the  cause  of  the 
ailment  is  removed  they  will  begin  to  chew  their  cuds.  Sometimes,  however,  when  de- 
bilitated, they  seem  to  lose  the  ability  or  desire  to  do  so,  and  their  fo«d  is  therefore 
poured  on  into  the  other  stomach  without  perfect  mastication.  Tonics  should  be  given 
m  such  cases.  The  dry  skin  of  a  salted  codflsh  is  a  good  appetizer,  and  will  often  lead 
to  the  raising  of  the  cud.    The  skin  of  pork  or  ham  is  also  ^ood. 

Hcc^-Theae  parasites  are  common  on  cattle,  and  very  injurious.  They  may  be  de- 
stroyed by  washing  the  animal  with  carbolic  soap  or  a  decoction  of  tobacco.  Meron? 
rial  ointments  willkill  lice,  but  thev  will  also  kill  cattle  wheu  used  by  unskilled  per- 
sons. Any  kind  of  grease  thoroughly  mixed  with  salt  will  also  destroy  these  vermin. 
Several  applications  should  be  made  in  order  to  kill  those  which  may  not  be  hatched 
when  the  nrst  smearing  takes  place. 

Mange, — This  disorder  is  characterized  by  a  roughness  and  soreness  of  the  skin  and  a 
loss  of  hair,  and  is  caused  by  a  parasite  which  preys  under  the  cuticle.  A  decoction  of 
tobacco  well  rubbed  in  on  the  spots  where  the  mange  is  apparent  will  cure  it.  A 
wash  of  carbolic  acid,  one  drop  in  five,  will  also  remove  the  difficulty.  Always  apply 
some  sort  of  oil  afterward.  The  decoction  of  tobacco  should  not  be  too  strong,  or  it 
may  poison  the  skin  and  produce  eruptive  sores.  Mercurial  ointment  should  never  be 
nsed.  Mange  first  makes  its  appearance  in  small  spots,  generally  about  the  mouth  and 
eyes.  Unless  eradicated  the  parasites  will  rapidly  multiply  and  spread  over  the  whole 
body.  This  disease  is  akin  to  scab  in  sheep.  Cattle  in  poor  condition  are  more  liable 
to  be  infected ;  sulphur  is  the  best  internal  reme4y,  but  is  rarely  necessary  except  in 
cases  which  have  been  neglected  until  the  whole  circulating  system  has  become  in- 
fected, in  which  case  a  tablespoonful  may  be  fed  daily  with  good  ett'ect. 

Malarial  poisons. — Cattle  are  often  poisoned  by  wading  into  creeks  and  slouchs  and 
standing  in  tho  mud,  which  adheres  to  their  legs  and  causes  tho  skin  to  crack,  often 
producing  cankerous  sores  or  ulcers.  The  virus  from  these  ulcers  will  communicate 
disease  to  other  cattle,  such  as  foul  foot,  and  instep  foot-rot.  It  is  the  same  principle 
which  creates  fevers  among  people  in  malarious  districts.  There  is  no  better  curative 
application  for  all  irritations  in  this  form  than  a  wash  of  carbolic  acid,  in  proportion 
of  one  drop  to  ten  of  water.  This  should  be  applied  several  times  during  the  day,  and 
be  followed  by  some  sort  of  oil  or  hog's  lard. 

Born  ail  and  tail-soak. —Wheia  a  farmer  or  cow-doctor  docs  not  know  what  is  the 
matter  with  a  sick  bovine,  it  is  speedily  denomiuated  '*hom  ail"  or  "  tail-soak."  If, 
in  their  judgment,  it  is  the  former,  then  tho  horns  must  be  boretl  and  some  vile  thing  bo 
poured  into  the  oara,  or  some  imtating  comjwund  applied  to  the  top  of  tho  bend.  These 
torturing  and  cruel  portorniances  set  the  poor  beast  wild,  and  in  her  pain  she  evinces 
an  apparent  iuiprovement,  which  only  confirms  the  torturers  in  tho  wisdom  of  their 
acta.  If  the  horns  uro  not  cold  it  is  rogaifled  as  tail-soak,  whatever  that  is,  and  the 
tail  must  bo  8i)lit  and  salt  and  i*ed  pepper  inserted  and  bound  in,  in  order  ''  to  stinm- 
late  tho  body  and  jiurify  tho  blood."  VVhenover  any  homed  animal  is  weak  and  de- 
bilitated, either  from  lack  of  nourishiug  foo<l  or  from  sickness,  the  horus  will  be  cold. 
Good  food  and  tonics  will  bring  them  up  to  a  more  vigorous  condition,  and  with  it  a 
better  circulation  and  warm  horns.  Whenever  they  are  in  good  condition  the  tail  is 
soft  and  flexible,  and  if  there  is  any  derangement  of  the  stomach  or  a  fever,  which  may 
take  them  off  from  their  feed  for  a  time,  the  tail  will  remain  the  same,  and  no  amount 
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of  mutilation  or  doctonng  of  this  appendiu^e  will  cure  indigestion  or  reduce  a  ferer. 
The  smarting  of  the  raw  ^esh  may  caose  tne  animal^  which  before  was  dampish,  to 
step  arovnd  more  11  vely,  but  this  sUly  malpractice  will  cure  nothing.  Cleanliness  is  a 
-virtue  to  which  cattle  are  almost  totally  unused.  The  card  and  the  brush  are  not 
known  in  many  co w-stables,  and  so  the  poor  brutes,  confined  most  of  the  time  by  their 
heads,  are  compelled  to  live  month  after  month  with  the  dirt  and  scurf  daily  accumulat- 
ing on  their  bodies  and  in  their  hair,  until  the  pores  are  so  effectually  dosed  up  that  it  is 
a  wonder  more  of  them  are  not  stricken  with  lever.  The  outward  secretory  organs  are 
rendered  almost  useless,  and  so  much  work  is  required  of  the  internal  organs  that  de- 
rangements and  inflammations  must  follow.  A  tteer  use  of  sponge  and  water,  and  of 
the  curry-comb  and  brush,  would  add  very  much  to  the  comfort  and  health  of  these 
farm-animals,  and  add  to  their  thrift  and  profit. 

NEW  JERSEY. 

Mr.  J.  E.  Hancock,  Columbus,  Burlington  county,  says: 

I  have  had  some  experience  with  pleuro-pneumonia  in  cattle,  having  Ibst  one-thiid 
of  my  herd  from  its  ravages  in  1861,  when  I  succeeded  in  eradicating  the  disease  after 
a  duration  of  about  six  months.  I  had  a  second  visitation  of  the  malady  in  my  herd 
in  the  early  part  of  1876,  when  I  lost  six  head  from  a  herd  of  twenty-three.  My  expe- 
rience is  that  it  runs  its  course  in  not  over  three  weeks  after  the  animal  becomes  so 
much  affected  as  to  prevent  its  eating — usually  in  a  shorter  time.  Of  the  animals 
affected,  I  am  satisfied  not  more  than  one-thinl  will  recover.  I  applied  to  a  veteriniyy 
surgeon,  who  prescribed  a  powder  whfch  I  think  was  a  benefit,  giving  it,  as  I  did,  to 
the  whole  herd  as  soon  as  it  was  ascertained  the  disease  was  present.  After  the  dis- 
ease is  ftilly  developed  in  an  animal  I  have  very  little  faith  m  medicines,  as  a  large 
proportion  will  die  with  the  best  treatment.  Although  my  whole  herd  was  not  really 
sick,  the  larger  part  of  it  showed  signs  of  the  disease ;  some  only  for  a  few  days,  how- 
ever. It  remained  among  my  cattle  for  about  four  months.  I  am  of  the  opinion  that 
on  both  occasions  the  disease  was  introduced  by  cattle  purchased  by  me.  The  first 
case  showed  itself  in  about  six  weeks  after  the  introduction  into  my  herd  of  the 
infected  animal ;  in  the  second  case  it  was  at  least  four  months.  I  regard  this  as  the 
worst  feature  of  the  disease — it  remains  dormant  in  the  system  of  the  animal  for  so 
long  a  time  before  it  is  imparted  to  others. 

During  the  past  few  years  this  terrible  disease  has  caused  great  loss  to  farmers  in 
this  section  of  t^e  State.  Many  have  had  to  contend  with  it,  and  numbers  have  suf- 
fered heavier  losses  than  I  have. 

omo. 
Mr.  Orlando  Wilcox,  Hinckley,  Medina  county,  says: 

Some  time  last  summer  Mr.  Whipp,  of  this  county,  went  to  East  Saint  Louis  and 
bought  ninety  head  of  what  are  called  Cherokee  cattle,  but  their  longhoms,  long  1^8, 
and  gaunt  bodies  indicated  plainly  that  they  were  of  Texas  origin.  He  brought  them 
to  Berea  by  rail,  drove  them  home,  and  put  them  onto  what  is  known  as  the  Wilson 
farm.  Some  time  in  the  early  part  of  September  his  native  cattle  began  to  die,  and 
kept  dying  until  he  lost  about  thirty  head.  I  ought  to  have  said  before  that  these 
Cherokee  cattle  were  very  unruly^,  and  went  almost  anywhere  they  desired.  They 
jumped  into  most  of  the  neighbormg  farms,  but  were  driven  out  as  soon  as  discoverod. 
Amoujg  other  farms  they  trespassed  upon  was  that  of  Lewis  Conant,  where  they  were 
not  dScovered  until  they  had  lain  down  to  rest.  Soon  after  three  of  Mr.  Conant's 
cows  sickened  and  died.  Upon  close  investigation  it  was  discovered  that  these  Cher- 
okee cattle  were  infested  with  wood-ticks,  which  it  was  supposed  they  brought  with 
them,  as  ticks  are  scarce  in  this  country.  The  theory  of  the  farmers  in  this  township 
is  that  the  Cherokee  cattle  communicated  the  ticks  to  the  native  stock.  Our  native 
cattle,  not  being  used  to  them,  had  their  blood  poisoned,  while  the  others,  being  used 
to  them  aU  their  lives,  were  not  affected.  People  going  from  a  healthy  coun^  into  a 
malarious  district  will  have  the  fever  and  ague,  and  other  biUioas  complaints,  while 
the  nati^ues  who  have  always  lived  in  that  locality  are  but  seldom  attacked. 

The  cause  of  the  Texas  fever  was  much  discussed  in  our  local  papers.  Many  con- 
tended ihskt  it  was  caused  by  saliva  left  on  the  grass  by  the  Texas  cattle ;  others  that 
it  was  caused  exclusively  by  the  ticks  brought  by  these  cattle.  It  is  certain  that 
Whipp's  cattle  were  badly  infested  with  ticks,  as  a  large  number  were  collected  and 
sent  to  the  editor  of  the  Medina  Gazette.  This  was  also  indicated  by  the  remedies 
used,  linseed  and  kerosene  oil.  Where  this  was  used  in  season  a  cure  was  effected. 
This  Texas  fever  is  the  only  disease  that  I  know  of  that  has  been  epidemic  among  cat- 
tle here.  Sporadic  cases  of  various  diseases  have  appeared  now  and  then^  but  we  an 
pretty  weU  versed  in  such  diseases,  and  know  what  remedies  to  use. 


Digitized  by  VjOOQIC 


DISEASES  OF  DOMESTIC  ANDCALS.  469 

PENNSYLVANIA. 

J.  Bbioe,  Y.  S.,  £rie«  Erie  coanty^  gives  the  following  diagnosis  of  a 
fiEital  cattle-disease  whicn  recently  prevailed  in  that  locahty: 

In  reply  to  your  inquiry  respecting  the  cattle-disease  which  prevailed  here  for  a 
short  time,  I  would  say  that,  so  far  as  we  know  at  the  present  time,  it  has  completely 
suhsided.  Nearly  all  of  the  animals  attacked  died  of  the  disease  in  length  of  time 
varying  from  a  few  hours  to  not  exceeding  five  days.  In  some  cases  so  rapid  was  the 
disease  that  animals  thought  to  he  in  perfect  health  in  the  evening  were  found  dead 
in  the  morning.  (These  sudden  deaths  were  known  only  by  hearsay.)  The  animals 
attacked,  so  f&  as  known,  were  all  milch-cows,  and  the  only  ones  that  recovered  were 
young  cows.  Although  some  few  others  recovered,  it  is  believed  they  were  not  suffering 
nom  the  specific  disease,  but  some  disease  consequent  on  overfeeding,  and  in  some 
cases  firom^  lune-disease.  There  may  be  a  cause  for  all  the  animals  attacked  being 
milch-cows,  as  tne  disease  was  confined  to  the  city  altogether,  and  few  other  cattle 
are  kept  in  the  city.  In  a  bam  in  which  was  the  greatest  fatality  there  was  a  buU 
which  stood  through  it  all,  his  companions  dying  to  the  number  of  seventeen.  Only 
two  cows  were  left,  one  of  which  did  not  have  the  disease.  The  other,  a  young  cow, 
recovered  from  a  sMght  attack. 

The  disease  was  certainly  splenic  fever,  diarbon,  or  anthrax.  The  s^ptoms  were 
extreme  restlessness,  loss  of  appetite,  but  not  complete;  thirstiness ;  feces  natural  at 
first  but  frequently  diarrhea  afterward ;  the  urine  profuse,  and  during  the  latter  part 
of  the  disease  dark  red  or  bloody  looking.  The  animal  f^ve  evidence  of  intense  in- 
ternal pain  by  her  arched  back,  hanging  head,  and,  if  at  liberty,  by  her  constant 
moving,  or,  if  tied,  by  pushing  her  nose  into  a  comer  and  breathiuK  laboriously.  Al- 
though at  first  the  animal  h^  perfect  control  of  her  limbs,  they  became  fiist  weak, 
then  staggering,  and  finallv  lost  their  power  completely.  She  would  then  fall  down, 
and,  after  a  few  ineffectual  attempts  to  rise,  would  lie  helplessly  moaning  until  death 
relieved  her  suffering. 

As  to  treatment,  everything  that  was  tried  availed  nothing.  The  fever  steadily  pro- 
gressed to  the  end.  Further  research  would  seem  to  be  something  most  devoutly  to  be 
wished  for,  and  we  hope  that  some  measure  of  success  may  attend  every  attempt  to 
find  a  cause  and  a  cure  for  so  fatal  a  malady. 

All  the  cases  in  this  section  have  been  in  that  particular  portion  of  the  city  where 
the  cattle  pasture  over  a  large  common,  in  direct  communication  with  the  railroad  and 
cattle-yardis,  and  where  a  number  of  Texan  cattle  were  grazing  after  removal  from  the 
cars  during  the  period  of  the  recent  railroad  strike.  Soon  after  that  time  the  first 
cases  were  noticed ;  but  the  cool  weather  early  in  the  fiill  appeared  to  check  the  dis- 
ease, only,  however,  to  break  out  with  greater  virulence  during  the  hot  weather  in  the 
latter  part  of  September. 

MoBBis  Cbohn,  V.  S.,  Erie,  Erie  county,  says : 

Since  my  residence  here  I  have  not  observed  any  epidemic  proper,  thoueh  the  splenic 
fever  has  been  raging  quite  violently  among  the  cows  for  the  past  month  or  so.    Thus 
far  it  has  been  only  local ;  and  it  is  very  extraordinary  that,  in  view  of  the  lamentable     , 
lack  in  this  country  of  proper  provision  against  the  spreading  of  disease,  the  splenic 
fever  has  confined  itself  to  one  locality. 

Splenic  fever  is  due  to  the  decomposition  of  blood ;  and,  as  the  spleen  contains  a 
greater  percentage  of  blood  than  any  other  organ  of  the  body,  it  is  most  severely 
affected,  and  is  totally  destroyed  if  the  disease  be  not  arrested.  Besides  this,  the 
kidneys,  and  sometime  the  bladder,  will  suffer  from  sjrmpathetic  affection,  a  bilious 
condition  bein^  indicated  by  the  eye.  I  think  that  splenic  fever  has  its  origin  in  one 
locality,  caused  by  dry  pasturage,  stagnant  water,  filthy  stables,  miasmatic  air,  and 
gaseous  exhalations  of  the  earth:  and  its  spreading  is  due  to  the  disease-matter  in  the 
air,  and  gaseous  exhalations  of  the  earth.  In  every  contagions  disease  there  is  a  vital 
process ;  therefore,  all  the  properties  of  such  a  process  are  requisite  for  the  existence  of 
the  disease.  In  order  that  the  process  of  disease  in  an  individual  may  develop,  there 
is  necessary  the  union  of  a  predisposition  (the  inner  element  of  disease)  and  an  infec- 
tion (the  outer  element).  The  predisposition,  as  the  basis  capable  of  development,  is 
analogous  to  the  conceiving  function  in  the  female,  and  the  infection  corresponds  to 
the  fecundating  function  in  the  male.  As  all  disease  is  dependent  upon  the  destruc- 
tion of  the  healthy  process,  so  the  i)rinciple  of  disease  in  splenic  fever  is  due  to  the 
unhealthy,  abnormal  condition  of  the  blood,  causing  the  decomposition  of  thia  latter 
and  speedy  death. 

I  tnink  it  incontrovertible  that  the  decomposition  of  blood  in  splenetic  fever  may 
be  accounted  for  by  an  insufficiency  of  iron  in  the  blood.  Proof  of  this  is  that  in  many 
cases  coining  under  my  personal  observation,  where  a  timely  treatment  with  prep- 
arations of  iron,  together  with  tonics  in  emulsions,  was  pursued,  the  diseasea  ani- 
mals were  saved.    One  ounce  of  muriatic  acid  and  fifty  ounces  of  water  adminis- 
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terod  once  ovciy  honr,  and  after  the  fourth  dose  from  one  to  three  drains  of  qui- 
nine, is  a  very  successful  remedy.  (Quinine,  however,  is  too  exj)en8ive  for  this  pur- 
pose ;  cortex  chince,  from  one  to  two  ounces  to  the  dose,  may  he  substituted.)  In 
addition  to  this,  ice-water  applications  about  the  head  and  horns  are  of  great 
benefit. 
The  disease  appeared  under  three  forma,  with  symptoms  as  follows : 

1.  Eye  dull  and  inflamed ;  lack  of  appetite ;  fec^  thinner  than  usual,  and  slightly 
reddish ;  urine  natural :  pulse  low  ;  pulsation  of  heart  increased.  When  the  disease 
takcis  a  fata.1  turn,  chills  and  tremors  appear ;  head  and  horns  become  hot ;  feces 
and  urine  bloody;  pulse  slow  and  at  times  suspended;  beating  of  the  heart  per- 
ceptible j  the  eye  assumes  a  dirty  yellow  appearance:  horns  g^w  cold  and  death 
takes  place.    Duration  of  sickness,  six,  forty-eight,  ana  ninety-six  hours. 

2.  Eye  assumes  a  dirty  red ;   pulse  wow,  suspending  at  times ;   beating  of  heart 

Eerceptible;  urine  bloody;  feces  similar  to  rice-water,  offensive  odor;  head  and 
oms  hot.  Duration  of  sickness  from  four  to  twelve  hours.  In  this  form  of  the 
disease  a  compound  of  one  dram  of  opium  and  two  drams  of  quinine  has  pioveQ 
very  beneficial. 

3.  I  also  noticed  other  varieties  of  splenic  fever,  which,  however,  were  attended 
by  no  dangerous  symptoms.  Calamus  and  gentian,  combined  with  tamiin,  makes  a 
very  good  remedy. 

There  is  a  preventive  to  splenic  fever  used  in  Germany  with  good  results,  consifitmg 
of  nairi  sulphurid  puto  540  grains  (libram  vnam  et  dimidiam),  sulphuris  d^puraU  puio, 
180  grains  {uno,  mx).    This  is  given  in  tablespoonfuls  with  the  food. 

Mr.  J.  P.  Tyler,  Smithport,  McKean  county,  says : 

The  most  prevalent  and  fatal  disease  to  which  any  class  of  farm-stock  is  sabject  hero 
is  blackleg  among  cattle.  It  rages  only  among  dry  stock  and  calves,  or  yearlings. 
Wh^i  I  came  to  this  locality  in  1870 1  was  told  that  the  yonng  cattle  were  dying  off 
at  a  rapid  rate  with  a  disease  that  no  one  seemed  to  understand.  I  afterward  dis- 
covered that  this  fatal  disease  was  blackleg.  With  the  exception  of  the  past  aea- 
Bon,  it  has  prevailed  every  year  since.  It  seems  to  be  more  prevalent  and  fatal 
during  the  not  season  of  the  year.  I  have  never  known  a  case  to  recover.  The 
disease  comes  on  suddenly,  and  generally  terminates  in  death  within  from  twelve  to 
twenty-four  hours.  The  symptoms  are  a  swelling  of  some  part  or  parts  of  the  body, 
stiffuess  of  the  limbs,  and  sometimes  short  and  quick  breathing.  A  blnbb^  ap- 
pears under  the  skin  of  the  part  swollen,  and  the  flesh  becomes  black,  hence  the 
name  given  the  disease.  The  best  preventive  known  is  bleeding  in  the  neck.  Feed- 
ing of  saltpeter  with  provender  is  also  said  to  be  a  preventive,  but  is  not  so  sore  ai 
bleeding. 

Mr.  William  Zdoeeeman,  James  X-Eoads,  Somerset  county,  says: 

We  are  sometimes  troubled  with  a  disease  known  here  as  "blackleg"  among  our 
cattle.  In  most  cases  the  animal  indicates  great  pain,  and  generally  dies  within  a  few 
hours.  If  the  skin  be  removed  after  death  mortifled  spots  are  frequently  found.  I  once 
arrested  the  disease,  after  losing  half  ray  herd,  by  daubing  their  feedmg-trongh  with 
pitch-tar,  and  feeding  rosin  mixed  with  saltpeter  and  sulphur. 

Mr.  Benjamin  M.  Hall,  South  Eaton,  Wyoming  county,  says : 

What  is  called  "  hollow-horn"  among  cattle  is  frequent  hero.  The  remedies  are  to 
slit  the  tails,  bore  the  horns,  and  pour  peppery,  irritating  fluids  into  the  ears.  When 
this  is  done  the  animal  generally  recovers. 

A  few  winters  ago  a  disease  raged  among  our  cattle  for  which  we  had  no  name. 
They  lost  the  use  of  their  limbs,  and  would  swin^  their  heads  back  and  forth  as  if  in 
great  pain  and  distress.  They  died  within  from  six  to  twelve  Jiours  from  the  time  thej 
wore  taken  sick.  1  lost  five  head,  and  I  believe  every  animal  that  was  attacked  died. 
Wo  were  foddering  corn-stalks  at  the  time,  and  the  oom-fodder  that  year  contained  an 
unusual  quantity  of  smut. 

TEXAS. 

Mr.  S.  J.  CoNNOB,  Albany,  Shackelford  county,  says : 

The  only  domestic  animals  attacked  by  disease  in  this  and  adjoining  counties,  so  tat 
as  I  can  learn,  are  range-cattle ;  that  is,  cattle  which  subsist  on  tne  range.  The  disease 
is  called  "  blackleg."  It  manifests  itself  in  the  shoulder,  neck,  breast,  or  side.  Few 
animals  survive.  The  duration  of  the  disease  is  generally  not  over  twenty-four  houis. 
The  cattle  usually  attacked  are  one  and  two  year  olds,  and  nrincipally  of  the  im- 

})rov<nl  broe<l8 ;  that  is,  high  grade  or  half-breed  Durhams.  Tlie  hair  sups  from  the 
lido  soon  fitter  death,  and  upon  examination  (one  examination  only  was  made)  there 
w^as  found  a  whitish  raucous  secretion  in  the  windpipe.  Not  less  than  two  hundred 
head  of  cattle  died  of  the  disease  in  this  county  last  mil  and  during  the  present  winter, 
and  they  still  continue  to  die.    No  remedy  seems  to  be  known. 
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Mr.  H.  P.  JoBDAN,  Victoria,  Victoria  county,  says: 

Native  cattle  are  free  from  disease  and  comparatively  healthy,  but  I  think  Mly  one- 
third  and  perhaps  one-half  of  all  the  Durham  cattle  imported  into  this  eection  of  the 
State  have  died  duriuff  the  past  two  years  from  what  people  are  pleased  to  term  accli- 
mating fever.  The  disease  appears  to  be  similar  to  that  which  afflicta  the  cattle  hi 
Missouri  and  Kansas,  and  whicii  is  supposed  to  be  imparted  to  them  by  the  native  cat- 
tle of  this  State.  I  tnink  all  cattle  brought  here  have  this  disease  sooner  or  later.  The 
first  svmptoms  of  the  disease  are  fever  and  constipated  bowels.  The  nrincipal  remedy 
used  is  castor-oil.  The  disease  is  a  very  serious  drawbaek  to  the  cattle-raisers  of  this 
State,  who  are  trying  to  improve  their  long-homed  Spanish  breed  with  short-horns.  If 
anything  can  be  done  to  arrest  it,  great  benefit  will  result  to  the  people  of  this  State. 
One  of  my  neighbors  lost  four  out  of  six  fine  Durham  bulls,  another  lost  three  out  of 
five,  and  a  few  have  lost  all. 


COBBBaPONDBNCE   BBLAT>ING   TO  DISEASES  OF  HOESEa 

FLORIDA. 

Mr.  M.  A.  Knight,  Middlebnrg,  Clay  county,  says: 

For  many  years  past  a  disease  called  staggers  has  prevailed  among  horses  in  this 
locality.  It  is  a  disease  of  the  brain,  and  in  my  opinion  is  brought  on  by  overwork, 
or  in  permitting  the  animal  to  graze  during  the  heat  of  the  day.  The  symptoms  are  an 
entire  loss  of  appetito,  cost! veness,  restlessness,  a  disposition  to  walk  and  seemingly  not 
oaring  where,  and  oftentimes  describing  a  circle.  As  a  remedy,  bleeding  fireely  in  the 
hind  parts  is  practiced  with  considerable  success.  I  prefer  to  out  off  the  end  of  the  tail, 
and  ii  necessary  cut  off  a  second  time  if  the  first  operation  does  not  give  a  free  and  con- 
tinual flow  of  blood.  Then  bathe  or  rather  pour  cold  water  on  the  head  until  the  dis- 
ease is  arrested.  This  should  be  followed  by  a  good  dose  of  Epsom  salts,  say  one-fourth 
of  a  pound  dissolved  in  water,  and  repeat  if  a  free  movement  of  the  bowels  does  not 
follow  the  first  dose. 

In  the  early  recollection  of  the  writer,  say  twenty-five  or  thirty  years  ago,  this  dis- 
ease was  very  fatal  to  horses,  probably  not  more  than  one  in  twenty  being  saved  by 
treatment  then  in  vogue.  Since  the  foregoing  remedy  has  been  practiced  from  50  to  75 
per  cent,  of  those  attacked  by  the  disease  recover.  The  disease  is  prevalent  only  dur- 
mg  hot  weather,  and  seems  to  principally  affect  the  brain.  It  is  doubtless  brought  on 
by  exposure  to  the  sun  either  while  working  or  grazing. 

ILLINOIS. 

Mr.  S.  P.  Thackee,  Vienna,  Johnson  county,  says: 

Horses  and  mules  have  been  affected  with  what  is  known  here  as  periodic  opthhalmia. 
The  first  cases  that  came  to  my  knowledge  were  in  January,  1875.  Only  two  or  three 
oases  occurred  then.  The  disease  has  since  become  prevalent,  so  that  there  are  numer- 
ous oases  now  within  my  knowledge. 

The  animal  is  attacked  with  infltunmation  and  swelling  of  the  eyes,  nearly  invariably 
beginning  in  the  left  eye ;  then,  within  from  twenty-four  to  thirty-six  hours  the  right 
eye  is  attacked  in  the  same  manner.  The  eye  runs  a  clear,  thin,  watery  fluid,  and  in 
some  cases  matters.  While  inflammation  is  in  the  eye  the  light  seems  to  be  painful  to 
that  organ.  The  inflammation  lasts  three  or  four  days ;  then  subsides,  leaving  the  pupil 
of  the  eye  of  a  milky  color.  In  the  course  of  four  or  five  days  the  eye  becomes  appar- 
ently well  again.  The  animal  becomes  nearly  blind  during  the  attack,  but  can  see  again 
very  well  sater  the  attack  is  over.  Some  have  become  blind  in  one  or  both  eyes  Ster 
the  fourth  or  fifth  attack,  which  occurs  at  intervals  of  from  three  to  seven  weeks.  The 
cases  of  longest  standing  seem  to  become  more  severe  and  of  longer  duration  *,  but  the 
attacks  are  not  so  frequent. 

It  is  thought  by  some  of  our  veterinary  surgeons  that  the  disease  is  hereditary,  but  I 
notice  that  stock  of  entirely  different  pedigrees  are  attacked  by  it.  Bathing  the  eyes  in 
warm  salt  water  appears  to  be  of  more  advantage  than  any  other  remedy  yet  tried.  Tliifl 
allays  the  inflammation,  but  does  not  prevent  the  recurrence  of  the  disease. 

Mr.  J.  B.  TuBNEE,  Jacksonville,  Morgan  comity,  says: 

The  main  diseases  among  farm-animals,  which  I  have  personally  observed,  are  the 
epizootic  in  horses  and  the  cholera  in  hogs.  In  regard  to  the  former,  before  it  reached 
ns,  I  had  made  up  my  mind  that  its  real  cause  was  misunderstood,  and  its  treatment  by 
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close  stabling  all  wrong,  for  I  noticed  that  the  disease  in  the  West  passed  over  the  out- 
door horses  on  the  farms  and  attacked  only,  or  chiefly,  the  close-stabled  horses  in  the 
towns  and  cities.  At  that  time  we  had  some  three  or  fonr  horses  at  home,  and  some 
sixty  or  seventy  on  the  forms,  most  of  which  we  had  always  kept  in  stables.  There- 
fore, before  the  disease  came  around,  I  hired  some  vacant  adjoining  grass  lots  in  the  city, 
into  which  I  turned  all  our  horses  (for  the  firet  time  out  of  doors)  in  November,  and  let 
them  lie  out  all  winter.  I  fed  them  in  the  lots,  allowing  them  to  go  under  shelter 
only  when  they  chose  to  do  so  to  get  out  of  rains  and  stonns.  I  ordered  the  same  treat- 
ment of  the  animals  on  the  farms.  The  result  was,  that  while  the  disease  raged  vio- 
lently all  about  us^especijQly  in  the  city,  even  in  adjoining  stables,  it  gave  us  no 
trouble  whatever.  We  gave  them  no  medicines,  and  did  nothing  else  wnatever  for 
them.  This  is  but  a  sin^e  case ;  but  these  are  the  facts,  and  they  must  pass  for  what 
they  are  worth.  Other  horses  failed,  and  fell  in  the  streets  on  all  sides  of  us  almost 
eveiy  day,  insomuch  that  they  were  compelled  for  a  time  to  stop  the  running  of  the 
street-cars,  which  passed  directly  by  the  lots  where  my  horses  were  quartered. 

Mr.  Oeoroe  L.  Owen^  Bainbridge,  Williamson  connty,  says : 

In  this  part  of  Illinois  horses  and  swine  are  more  subject  than  any  other  kind  of 
farm  stock  to  diseases  which  frequently  either  prove  fatal  or  greatly  diminish  their 
value  or  usefulness.  Affections  of  the  eyes  of  horses  are  ^mite  common^  and  frequently 
terminate  in  blindness.  There  is  a  great  difference  of  opmion  among  farmers  as  to  the 
causes  of  blindness  in  these  animals,  some  attributing  it  to  one  thing  and  some  to  an- 
other. For  instance,  the  feeding  of  Indian  com,  unshelled,  to  colts  and  young  hones, 
is  thought  by  some  to  be  the  pnncipal  cause,  while  others  are  of  opinion  that  a  small, 
long  tooth  without  roots,  inserted  in  the  gmn  of  the  upper  Jaw  between  the  bridle- 
tooth  and  grinders,  is  frequently  the  cause  of  blindness.  I  have  had  the  so-called 
blind-teeth  extracted  when  svmptoms  of  blindness  manifested  themselves,  with  appar- 
ent benefit  to  the  animal,  while  others  in  which  they  were  allowed  to  remain^  though 
having  similar  indications,  finally  got  well.  In  some  instances  blindness  is  undoubtedly 
hereditary,  and  stock-breeders  ought  to  be  very  careful  in  the  selection  of  animals  to 
breeding  purposes. 

Big-head  is  another  disease  which  prevails  to  some  extent.  It  consists,  when  in  an 
aggravated  form,  of  an  enlargement  of  the  whole  head,  and  particularly  of  the  bones 
of  the  face  in  a  direct  line  from  the  eyes  to  the  nostrils.  The  disease  in  some  instances 
seems  to  be  hereditary,  while  in  others  it  appears  to  be  the  result  of  exposure  and  bad 
treatment ;  but  whatever  the  causes  are  thiat  produce  it,  it  soon  impairs  theusefnlnesi 
of  the  animal,  and  if  not  cured  renders  it  useless  and  frequently  shortens  its  life. 

Other  diseases,  such  as  distemper  and  fistula,  are  quite  common,  particularly  dis- 
temper, which  is  prevailing  at  the  present  time,  and  which,  although  not  often  fatal, 
renders  the  animal  of  no  use  while  affected.  In  fact  horses  are  subject  to  so  many  dis- 
eases that  the  keeping  of  such  stock  is  a  rather  unsafe  business.  While  horses  ars 
peculiarly  liable  to  di^ase  in  this  part  of  Illinois,  cattle  and  sheep  are  almost  exempt 
from  diseisMes  of  every  kind. 

KENTUCKY. 

Mr.  W.  A.  Helm,  Sugar  Grove,  Butler  county,  says: 

The  principal  disease  to  which  horses  are  subject  here  is  a  contagious  distemper, 
which  IS  most  prevalent  in  the  spring  of  the  year,  but  frequently  returns  in  the  hXL 
The  disease  prevails  throughout  this  State,  and  perhaps  others.  The  first  symptom  is 
a  slight  cough,  which  continues  until  it  renders  the  animal  unfit  for  use.  Loss  of 
flesh,  stupidity,  and  apparent  laziness  are  characteristic.  If  the  animal  does  well,  aftOT 
coughing  for  some  days,  it  will  eject  large  lumps  of  matter  from  the  nostrils ;  but  if 
the  disease  assumes  a  fatal  form  the  throat  becomes  swollen,  until  breathing  is  almost 
stopped.  It  is  not  often  fatal,  but  it  fiwiuently  affects  the  breathing  of  the  animal  to 
sucn  a  degree  as  to  injure  its  sale  and  use. 

Dr.  J.  G.  Haet,  Murray,  Calloway  county,  says : 

A  disease  uniformly  fatal  to  horses  has  prevailed  in  this  section  for  two  years.  It 
appears  to  be  propagated  by  actual  contact  with  matter  or  virus,  inasmuch  as  animals 
kept  separate  though -near  the  disease  are  not  liable  to  take  it.  Some  regiud  the  dis- 
ease as  cold  distemper,  while  others  believe  it  to  bo  glanders.  The  symptoms  are  about 
as  follows :  At  first  fever,  which  is  soon  followed  by  a  dry  cough  and  a  nasal  dis- 
charge resembling  that  from  ordinary  distemper.  There  is  more  or  less  enlargement 
of  all  the  glandular  organs  so  far  as  can  bo  observed.  Constitutional  disease  soon  sets 
in,  which  is  denoted  by  the  change  in  the  nasal  discharge  from  a  watery  to  a  gleety 
and  offensive  flow.  The  animal  loses  flesh  rapidly ;  the  sldn  soon  becomes  thick  and 
eruptive;  the  lymphatic  glands  throughout  the  body  become  much  enlarged,  but  never 
soften  or  suppurate ;  the  submaxillary  and  sublingual  glands  are  most  especially  in- 
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Tolved.  at  leaat  in  most  case^to  the  extent  of  snppnration  and  softening.  The  dura- 
tion 01  the  disease  is  from  two  to  twelve  months.  It  is  invariably  fataL  Quite  a 
nmnber  of  remedies  have  been  used,  but  without  sucoees.  Yeterinary  surgeons  have 
been  employed  with  like  ill  success. 

LOUISI^A. 

Mr.  Sidney  OBEia,  VennillionviUe,  La  Fayette  parish,  says: 

Until  within  the  last  few  yeara  no  fatal  epidemic  was  ever  known  to  exist  among 
our  domestic  animals.  But  now,  on  the  return  of  the  spring  and  summer  months,  we 
have  a  disease  which  attacks  horses  and  mules,  and  sometimes  cattle  and  sheep,  and 
18  veiv  fataL  From  the  rapidity  of  its  action  there  is  rarely  time  to  administer  any 
remedy,  and  if  any  is  given,  not  knowing  the  nature  of  the  ^Bease,  it  is  only  a  lick  in 
the  dturk— death  is  certain.  The  disease  is  endemic  in  its  nature,  confining  itself  one 
season  to  a  eertain  locality,  when  it  will  disappear,  and  the  next  season  it  will  make 
its  appearance  several  miles  off.  I  have  been  a  careful  observer  of  this  disease,  for  I 
have  been  one  of  the  sufferers  &om  it,  and  will  give  you  as  exact  a  diagnosis  as  I  possi- 
bly can.  The  symptoms  are  drowsiness,  loss  of  appetite,  and  fever.  As  the  disease 
advances  the  animal  becomes  restless,  and  walks  continually,  although  without  seem- 
ing to  suffer  any  creat  pain  until  the  last  hour  preceding  death,  when  the  agony  is 
intense  and  pitiable  to  behold.  In  the  last  stages  a  profuse  sweating  ensues,  and  the 
animal  shakes  as  if  in  a  congestive  chill,  and  soon  falls  and  dies.  A  post-mortem  exam- 
ination reveals  the  whole  internal  orcans  a  mass  of  congestion,  and  the  heart,  liver, 
lungs,  and  intestines  covered  with  a  yellow,  jeOy-like  sub^nce.  Neither  a  preventive 
nor  a  cure  has  as  yet  been  found  for  the  disease.  The  only  preventive  seems  to  be 
found  in  the  removal  of  the  stock  until  cold  weather  sets  in.  After  careftd  considera- 
tion I  am  fully  convinced  that  it  is  a  malarial  disease,  similar  to  that  which  affects  the 
human  family,  but  of  a  much  more  violent  character.  'I  have  no  doubt  if  like  reme- 
dies could  be  applied  in  the  beginning  of  the  attack  many  animals  could  be  saved. 
The  causes,  in  my  opinion^  have  the  same  origin  as  in  cases  of  malarial  or  intermittent 
lever  which  afflicts  the  inhabitants  of  Lower  Louisiana,  ,viz.,  the  want  of  proper 
drainage,  the  use  of  impure  drinking  water,  and  the  lack  of  proper  care,  especially  of 
our  work  animals,  for  it  is  this  class  that  suffer  the  most.  The  duration  of  the  attack 
ia  firom  six  to  twelve  hours. 

When  this  disease  makes  its  appearance,  had  we  a  competent  veterinary  surgeon  to 
make  a  careful  investigation  or  its  symptoms  from  the  first  stages  until  the  final  act, 
and  a  scientific  post-mortem  examination  held,  there  can  be  no  doubt  but  it  could  be 
robbed  of  its  present  terrors,  and  many  a  poor  man's  heart  caused  to  rejoice  thereof! 

MASSACHUSETTS. 

Theodoee  S.  Veey,  V.  S.,  Boston,  says: 

I  regret  that  I  cannot,  from  experience,  relate  facts  about  the  contagious  diseases 
of  ca^e,  sheep,  hogs,  and  fowls.  Having  resided  always  in  this  city,  somewhat  re- 
mote from  farming  and  stock-raising  districts,  my  practice  has  included  for  the  greater 
part  only  the  treatment  of  the  diseases  of  the  norae.  Of  these  there  are  not  a  few 
concerning  which  a  large  amount  of  practical  good  would  arise  from  a  more  thorough 
and  positive  establishment  of  the  causes  leading  to  their  development  and  propaga- 
tion. 

The  epizootic  infiuenza  of  the  fall  of  1872  caused  an  immense  aggregate  loss  by  death, 
by  loss  of  services  while  animals  were  sick,  and  in  depreciation  in  values  where  the 
effects  of  the  disease  lessened  the  vitality  of  horses  for  a  long  time  subsequent  to  its 
first  attack.  Possibly  a  thorough  search  for  its  causes  might  prevent  a  similar  general 
outbreak,  and  inquiries  having  such  an  end  in  view  should  receive  the  attention,  the 
support,  and  encouragement  of  the  general  government. 

The  disease  known  as  the  cerebro-spinal  meningitis  occurs  as  an  epidemic  among 
horses,  and  is  caused  by  a  peculiar  poison  affecting  the  system  in  a  specific  manner, 
producing  like  symptoms— differing,  of  course,  in  degree— in  all  cases.  Nothing  is 
fmown  concerning  the  exact  nature  of  this  poison,  any  more  than  of  some  others  pro- 
ducing disease  in  a  similar  way.  It  causes  great  losses  to  horse-owners  in  seasons 
when  it  prevails,  and  has  occurred  extensively  in  certain  localities,  at  different  periods, 
for  the  past  five  years. 

Glanders  in  horses— a  most  contagious,  deadly,  and  incurable  disease — has  been  q^uite 
prevalent  in  Boston  and  vicinity  during  the  past  five  years.  The  poisonous  particles 
of  the  disease  are  seldom  entirely  removed  from  stalls  and  stables  where  horses  having 
the  disease  have  lived.  In  my  opinion  this  malady  might,  under  certain  conditions, 
become  quite  general.  If  it  should,  the  danger  therefrom  would  be  incalculable. 
Stringent  State  laws  should  insist  upon  killing  every  animal  so  affected,  and  provide 
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for  the  nnmistakable  removal  of  every  trace  of  the  diseaae  &om  EtalU  and  stables 
where  it  has  existed,  under  the  superviBion  of  some  qualified  person. 

A  number  of  other  diseases  of  tne  horse^  the  prevention  of  vrhich  is  possible  and  of 
great  importance  to  the  public  welfare,  continue  to  exist. 

MISSOURI. 

Mr.  John  M.  Chapman,  Charleston,  Mississippi  county,  says : 

The  fistula,  a  terrible  and  ofiensive  disease,  makes  its  appearance  on  the  withers  of 
the  horse  just  at  the  top  of  the  shoulder-blade,  at  first  upon  one  side  only,  but  if  the 
progress  of  the  disease  is  not  checked  it  will  finally  pass  to  the  other  side.  A  bruise 
of  some  kind  is  nearly  always  its  cause.  This  the  horse  may  receive  in  various  ways, 
by  striking  tiie  top  of  his  shoulders  iik  passing  under  a  low  stable-door,  by  bites  from 
anotJier  animal,  by  rolling  on  stones  or  roots,  or  by  an  ill-fitting  saddle.  The  disease 
is  easily  cured  by  the  use  of  the  following  remedy:  Take  one-half  bushel  of  may-apple 
root  and  pour  over  it  about  four  gaUons  of  water,  and  boil  dovm  to  one  gallon.  Straio 
t^is,  and  mix  with  it  about  one-£a.lf  gallon  of  old  grease.  Place  the  mixture  on  the 
fire  and  stew  down  to  one  gallon.  During  this  process  throw  into  it  about  one-half 
pint  of  salt,  then  let  it  cool,  and  it  is  rea^  for  use.  It  should  be  applied  with  a  mop 
or  brush  every  morning,  but  the  sore  should  be  washed  clean  the  njght  before.  An 
application  of  this  remedy  vrill  cure  almost  any  ease  of  fistula  in  fiom  two  to  six 
weeks. 

Founder  prevails  to  a  great  extent  in  this  locality.  The  first  noticeable  symptom  is 
the  restlessness  of  the  horse  and  frequent  shifting  of  the  fore  feet.  The  pulse  is  quick 
and  his  nostrils  have  a  red  appearance.  The  horse  indicates  his  sufferings  by  heavy 
GTunts.  He  does  not  stand  long  upon  his  feet,  but  cannot  lie  down  in  the  usual  mamiier. 
After  making  several  efforts  to  do  so  he  will  rise  up,  turn  round,  change  his  position, 
4ind  resume  his  feints  to  lie  down.  The  remedy  for  this  disease  is  to  bleed  freely  with- 
out delay.  Let  the  blood  run  free,  and  take  at  least  a  gallon  of  it.  The  object  of  thii 
is  to  draw  away  the  blood  from  the  overloaded  vessels  of  the  feet.  Always  bleed  in 
the  neck.  After  this  prepare  a  kettle  of  hot  salt  water,  and  drench  with  it  as  hot  ss 
the  horse  can  bear  it.  Next  bathe  his  feet  and  legs  with  it,  and  rub  them  well  with  a 
rough  cloth.  Make  this  application  three  or  four  times  in  the  course  of  an  hour,  sod 
then  rub  well  around  the  cage  of  the  hoof  with  turpentine.  J)o  not  attempt  to  work 
the  animal  until  he  gets  entirely  well.  Another  remedy  is  to  pour  the  frog  of  the  foot 
full  of  turpentine,  hold  it  up,  and  bum  the  turpentine  out.  This  is  a  litt&  barbsroiu^ 
but  it  is  an  infallible  remedy. 

Pole-evil  is  a  tumor  that  comes  on  the  head,  or,  more  properly  speaking,  on  the  ex- 
treme forward  part  of  the  neck,  just  back  of  the  ears.  It  is  generally  caused  by  beinjf 
struck  on  the  head  by  an  enraged  groom,  and  if  it  produces  no  other  bad  results  it  is 
sure  to  raise  a  large  lump.  I  do  not  know  of  a  case  that  ever  caused  death,  but  if  not 
checked,  the  disea^  will  render  the  horse  unfit  for  use.  The  same  treatment  as  in 
flufula  win  always  effect  a  cure. 

MISSISSIPPI. 

Mr.  J.  TowELL,  Eankin  county,  says : 

•  A  disease  called  charbon  killed  half  the  horses  and  mules  and  many  cattle  in  Rankin 
county,  Mississippi,  and  vicinity,  in  1867.  The  same  disease  is  reported  to  have  pre- 
vailed fatally  for  the  i)ast  two  years  in  some  parts  of  Louisiana.  This  disease  partakes 
somewhat  of  the  symptoms  of  erysipelas  in  the  huraau  ftimily,  being  characterized  by 
local  infiammation,  pain  and  swelUng  in  some  portion  of  the  animal's  body,  most  fre- 
quently in  the  neck,  breast,  fiank,  or  sides,  and  is  very  readily  communicated  from 
diseased  animals  to  healthy  ones  by  house-flies,  which  carry  the  virus  from  one  to 
another.  But  my  purpose  is  not  to  give  a  treatise  on  the  disease,  but  simply  to  point 
to  a  remedy  that  proved  speedily  emcacious  in  nearly  every  case  in  which  it  was  em- 
ployed. Fish-brine  is  the  remedy,  and  it  was  used  as  a  local  wash  to  the  inflamed 
padiH.  Much  friction  was  used  and  the  surface  kept  wet  with  the  brine  until  the  ani- 
mal was  cured.  It  is  necessary  to  keep  the  animal  in  the  shade  (stabled)  and  protected 
ftom  flies  while  under  treatment.  Epsom  or  Glauber  salts  were  employed  internallj^ 
given  in  sassafras-tea  when  the  case  was  obstinate.  Throe-fourths  of  the  cases  treated 
yielded  readily  to  the  fish-brine  wash  alone. 

NEW  JERSEY. 


Mr.  E.  Stokes,  Berlin,  Camden  county,  says : 

as€ 
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We  have  been  exempt  in  a  great  measure  from  diseases  among  our  farm  animals  ia 
this  immediate  ricinity  for  some  months,  except  a  disease  aflfecting  the  horse.    This 
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malady  w  very  fatal,  and  a  nimiber  of  horses  have  been  lost  in  the  southern  portion 
of  this  county  and  many  in  Atlantic  county.  They  are  taken  suddenly  with  great 
weakness,  and  in  many  cases  very  soon  after  eating  a  full  feed  are  unable  to  stand, 
and  in  four  or  five  hours  become  perfectly  blind  and  experience  great  diflftcnlty  in 
breathhig.  They  die  within  fh)m  twelve  to  twenty-four  hours.  Almost  every  case  has 
proved  fatal.  Mares  seem  much  more  liable  to  be  attacked  than  horses.  I  have  heard 
of  no  mules  being  attacked  by  the  disease.  Horses  in  prime  ooudition  are  as  liable  as 
those  that  are  not,  and  young  ones  are  rather  more  liable  than  old  horses.  I  think  the 
disease  is  somewhat  on  the  decrease  at  iMa  date.  Some  localities  are  entirely  exempt, 
while  it  may  prevail  on  almost  every  side.  Should  the  disease  become  general,  it  will 
prove  much  more  serious  than  any  malady  we  havo  ever  had  among  our  horses. 

Mr.  John  Frost,  Hoboken,  Hudson  county,  says : 

Our  horses  have  suffered  greatly  by  epizootic,  which  seems  to  have  been  chronic,  for 
the  last  three  years.  The  symptoms  are  as  foUows:  The  eyes  became  dull  and  heavy, 
the  glands  of  the  throat  swollen,  loss  of  appetite,  followed  bv  a  copious  discharge  of 
mncuB  from  the  nostrils.  My  system  of  treatment  was  as  foUows :  I  had  my  stable 
thoroughly  cleaned,  and  gave  it  several  good  coats  of  whitewash  prepare<l  from  ordi- 
nary lime.  I  then  fumigated  it  once  a  day  by  burning  pine-tar,  being  very  careftd  to 
close  the  door  and  keep  aU  the  smoke  possible  from  escaping.  About  noon  I  would 
prepare  a  feed  for  them  by  scalding  about  three  quarts  of  wheat-bran,  and  after  add- 
ing about  one  gill  of  cider  vinegar  would  feed  it  to  them  warm  in  a  nose-bag.  If  they 
reiused  to  eat  they  at  least  inheded  the  steam  from  the  food.  This  treatment  seemed 
to  bring  them  back  to  their  appetites.  I  fed  them  young  carrot-tops,  which  they 
devoured  with  avidity.  At  the  end  of  four  or  five  days  with  this  treatment  the  horses 
were  ready  to  go  to  work  again.  Some  of  my  neighbors  refused  to  foUow  my  treat- 
ment and  called  in  veterinary  surgeons,  who  were  in  most  cases  from  four  to  five  weeks 
in  jy^etting  the  hoises  on  their  feet  again.  In  a  great  number  of  oases  very  valuable 
anmials  were  lost,  while  my  own  thrived  and  recovered  their  wonted  spirits  and 
strength  in  most  cases  in  leas  than  a  week. 

Horses  in  this  district  suffer  greatly  from  inflammation  of  the  bladder,  brought  on 
in  most  oases  from  fast  driving  or  heavy  pulling.  The  symptQms  that  have  come 
under  my  notice  are  as  follows :  The  horse  frequently  stretches  and  attempts  to  stale, 
but  cannot.  I  have  tried  niter  and  gin,  in  fact  idl  ordinary  prescriptions  given  by 
veterinary  surgeons.  They  failed,  and  I  resorted  to  my  own  treatment,  which  is  as 
foUows :  Take  about  twenty-five  or  thirty  roots  of  parsley,  stew  them  in  about  three 
qnarts  of  water,  strain  them  through  a  colander,  and  give  tne  horse  as  a  drink  one  pint 
every  half-hour.  The  second  or  third  dose  has  never,  in  my  experience,  failed  to  re- 
Heve  them. 

Jambs  0.  Dustan,  V.  S.,  Morristown,  Morris  county,  says: 

The  appearance  in  this  section  of  a  uew  and  unusually  fatal  disease  among  horses 
has  prompted  me  to  report  to  you  some  of  the  faots  connected  therewith.  It  may  be 
more  common  in  other  parts  of  the  country,  but  here  it  is  new  to  our  profession.  The 
fijTst  case  occurred  about  the  middle  of  last  month  in  the  adjacent  village  of  Madison, 
and  up  to  the  present  time  twenty-one  horses  have  been  attacked  by  the  disease  in  that 
place.  Of  that  nuinber  eight  were  under  my  professional  care.  Four  of  these  have  died 
and  the  others  have  recovered.  Of  the  remaining  thirteen,  only  one  has  recovered. 
The  disease  is  of  short  duration,  lasting,  in  the  cases  that  prove  fatal,  from  two  or  three 
days  to  one  week.  The  general  symptoms  are  as  follows :  For  the  first  day  or  two  the 
horse  seems  inclined  to  \lroop,  and,  without  any  apparent  cause,  acts  tired.  Then  a 
difficulty  in  swallowing  is  noticeable,  which  increases  as  the  disease  advances.  The 
fever  is  high ;  obstinate  constipation  of  the  bowels,  and  almost  complete  suppression  of 
the  urine,  the  latter  fact  being  ascertained  by  means  of  the  catheter.  The  manner  in 
which  the  act  of  swallowing  was  effected  made  it  clear  to  my  mind  that  the  inability 
to  do  so  was  .caused  by  a  partial  paralysis  of  the  muscles  of  deglutition.  Generally,  when 
the  horse  lies  down,  he  is  unable  to  rise  without  assistance.  There  is  also  a  marked 
tremor  in  the  left  fore  shoulder,  and,  although  not  constant,  has  been  noticed  by  me  In 
all  the  cases  I  have  seen.  Post-mortem  examinations  in  four  cases  have  disclosed  the 
following  anatomical  lesions :  The  most  prominent  is  an  intense  infiammation  of  the 
larynx,  extending  for  some  distance  down  the  trachea.  The  kidneys  were  found  to  be 
in  a  state  of  congestion,  and  in  one  case  considerably  hyportrophied.  There  was  also 
found  inflammation  in  the  nasal  fossfie,  but  more  particularly  m  the  l^ft.  The  brain, 
oesophagus,  and  sijinal  cord  were  found  in  a  state  of  perfect  health,  as  were  also  all  the 
other  organs  of  the  body.  I  regard  the  disease  as  one  of  blood-poisoning,  introduced 
into  the  system  from  the  atmosphere,  and,  as  far  as  I  have  been  able  to  ascertwn,  it 
resembles  m  a  striking  degree  diphtheria  in  the  human  being. 

My  treatment  consists,  first,  of  a  blister  of  cautharides  ajiplied  to  the  lamyx  region, 
and  kept  open  for  several  days  by  mild  mercurial  ointmeut ;  diy  cupping  over  the 
kidneys;  the  administration  of  linseed-oil  as  a  laxative,  aided,  if  necessary,  by  injec- 
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tions,  and  the  following  prescription  given  every  four  hoars,  viz :  five  drops  extract  of 
belladonna,  one  ounce  of  water,  and  one^half  drachm  of  iodide  of  potassiam.  This  is 
for  one  dose. 

To  the  above  prescription  was  added,  for  fever,  tinctnro  of  aconite,  and  after  a  day 
or  two,  dropping  the  aconite,  I  gave  quinine  snlpn.  era.  x,  every  three  hours.  The  nae 
of  iodide  of  potassium  should  be  continued  until  the  nmctions  of  the  kidneys  hjave  been 
ftilly  restored.  I  also  found  benefit  firom  the  free  use  of  chlorate  of  potash.  The  die4 
should  be  of  the  most  nourishing  kind,  and  by  every  possible  means  the  strength  of  the 
animal  should  be  supported.  As  a  drink,  hay-tea  is  preferable  to  plain  water.  But 
the  best  treatment  I  could  give,  together  wiwi  careful  nursing,  shows  as  a  reanlt  a 
fatality  of  50  per  cent. 

NEW  YORK. 

Mr.  Frank  D.  Curtis,  Charlton,  Saratoga  county,  says: 

In  this  high  latitude  (43°  north)  epidemics  among  farm  animals  have  been  rare. 
Horses  have  suflfered  the  most,  and  midoubtedly  this  has  been  caused  by  the  hard  w<»k 
which  has  been  required  of  these  animals,  and  the  severe  and  trying  conditions  to 
which  they  are  often  exposed,  stimulating  conta^on  and  laying  the  foundation  for 
other  diseases.  About  fifty  years  ago  an  epidemic  prevailed  generally  among  hones 
which  was  called  ''  black  tongue,''  oecause  the  tongues  of  horses  afflicted  wiUi  this 
disorder  became  swollen  and  turned  black.  In  the  worse  cases  they  were  nnable  to 
eat  for  a  few  days,  or  until  the  inflammation  had  subsided.  Phjrsic  was  generally  ad- 
ministered, and  a  soothing  lotion  applied  to  the  tongue.  The  tongue  was  often  so 
swoUen  as  to  hang  ont  of  the  horse's  month.  This  malady  did  not  continue  but  lor  a 
few  days,  and  deam  was  rare. 

The  next  epidemic  which  was  at  all  general  in  its  character  was  the  epizootic,  or 
influenza,  which  swept  over  the  whole  country  in  the  antnmn  of  1872  to  such  an  ex- 
tent as  to  paralyze  business.  Oxen  were  substituted  in  the  cities,  as  far  as  possible,  to 
perform  the  duties  of  the  horse.  In  most  cases,  where  care  was  taken  not  to  expose 
affected  animals  to  cold,  or  to  require  them  to  labor  when  in  a  feverish  and  weakened 
state,  they  recovered.  Many,  however,  were  left  with  a  cough  and  weakened  lungs, 
which  made  them  afterward  susceptible  to  colds  and  the  more  acute  attacks  of  pneu- 
monia. This  disease  first  attacked  the  pulmonary  organs  (throat  and  lungs).  Durmg 
the  past  season  a  mild  form  prevailed,  which  seems  not  to  have  been  fatal  in  any  in- 
stance. The  symptoms  were  a  hacking  cough,  with  a  poor  appetite,  and  a  staring  coat. 
Cathartics  were  administered  in  some  cases  with  favorable  results.  In  most  instances 
no  treatment  was  had,  but  the  animals  lost  flesh  and  came  out  in  poor  condition. 

Distemper, — A  distemper  often  breaks  out  called  "  horse  distemper,"  which,  in  some 
cases,  is  no  doubt  caused  by  a  cold,  and  often  becomes  contagious  and  runs  tnrough  a 
neighborhood.  There  is  no  other  way  to  account  for  the  appearance  of  this  disease 
in  an  isolated  neighborhood  where  there  has  been  no  possible  exposure.  It  is 
characterized  by  running  at  the  nose  and  swelling  of  tne  glands  of  the  throat, 
which  often  become  so  inflamed  and  swollen  that  the  horse  is  unable  to  swaUow  any- 
thing for  days  together,  and  liquid  preparations  of  food,  such  as  milk  or  gruel,  have  to 
be  poured  down  the  throat  through  a  pipe  to  keej^  the  animal  alive.  Active  fomenta- 
tions on  the  surface  are  applied  wmch  reduces  the  inflammation,  and  in  many  instances 
effects  a  cure ;  but  in  some  cases  abscesses  are  formed  in  the  glands  of  the  throat, 
which  must  be  lanced  to  allow  the  pus  to  escape,  for  if  left  until  they  mature  they 
break  and  discharge.  When  this  stage  is  reached  a  cure  \b  almost  certain.  The  great 
danger  to  be  feared  is  that  the  throat  wiU  fill  up  before  supphration  takes  place,  and  to 
prevent  this  poultices  should  bo  applied.  Mild  cathartics  must  in  aU  cases  be  adminia- 
tered  so  as  to  keep  the  bowels  open  and  lessen  the  severity  of  the  inflammation  and  fever. 
This  distemper  is  imparted  to  other  horses  by  drinking  at  the  same  trough,  or  by 
standing  in  the  same  staU  where  an  infected  animal  has  loft  any  of  its  mucus  dis- 
charges. Actual  contact  with  a  diseased  animal  would  also  produce  infection.  The 
contagion  is  not  conveyed  through  the  air,  as  it  undoubtedly  was  in  the  epizootic  or 
influenza  of  1872,  which  attacked  horses  running  in  pastures  remote  from  infected 
animals. 

J^pizootiCj  or  influenza. — Wo  will  now  give  a  number  of  specific  cases  of  this  influ- 
enza, with  the  treatment  and  the  results,  and  also  of  other  diseases  with  which  we  are 
familiar.  Three  horses  in  one  stable  sick  with  epidemic  influenza  j  mild  cases:  ani- 
mals kept  blanketed  and  the  bam  clean.  Treatment :  A  mixture  composed  of  chlorate 
of  potash  and  gentian,  equal  part-s,  in  teaspoonful  doses  three  times  a  day,  given  in  the 
feed.  Three  drops  of  pure  carbolic  acid  in  their  drinking  water  twice  daily ;  a  small 
quantity  of  carbolic  acid  to  be  dropped  on  a  hot  shovel  and  the  horses  made  to  inhale 
the  fiimes  twice  daily.  Thev  were  fed  full  rations  of  oats  and  given  plenty  of  water 
with  the  chill  taken  off.  liJvery  day  the  animals  had  walking  exercise  in  the  yard. 
All  cured  and  fit  for  service  in  a  week.    A  few  onions  were  fed  daily. 

Three  cases  in  one  stable ;  all  severe ;  a  horse  aged  twenty  years  being  the  worst 

Digitized  by  VjUUV  IC 


DISEASBS  OF  DOMESTIC  ANIMALS.  477 

The  two  younger  horses  were  treated  as  thore  before  mentioned^  with  the  exception  of 
having  hot  bran-mashes  every  night.  The  bam  was  fumigated  daily  by  throwing  sul- 
phur on  hot  coals.  The  old  horse  was  very  low.  No  can>olic  acid  was  given  inter- 
nally. Thirty  grains  of  powdered  sulphate  of  iron  were  given  twice  daily,  in  addition 
to  tibe  chlorate  of  potash  and  gentian.  The  horse  became  more  feeble.  After  three 
days  one  ounce  of  whisky  was  siven  three  times  a  day.  The  young  horses  recovered 
and  worked  in  ten  days.  They  Kept  their  flesh  well,  but  the  old  horse  became  much 
emaciated. 

One  horse  which  had  been  sick  a  week  with  influenza,  and  had  been  fed  aconite, 
was  in  a  very  low  condition.  Chlorate  of  potash,  gentian,  sulphate  of  iron,  and  one 
ounce  of  whisky  three  times  daily  were  given.  The  horse  had  but  little  appetite,  but 
was  fed  all  the  oats  and  bran-mashes  it  would  eat ;  the  bam  was  fumigated.  The  ani- 
mal was  not  ai)le  to  be  used  for  five  weeks,  but  recovered  with  no  couch  remaining. 

One  horse  had  been  subject  to  a  cough  for  a  year  or  more  j^revious  to  attack  of  in- 
fluenza. This  was  a  bad  case.  In  adcution  to  treatment  previously  mentioned  the  fol- 
lowing mixture  was  given :  Fluid  extract  belladonna,  one  half  drachm ;  camphor,  three 
drachms ;  sulphuric  ether  and  linseed-oil,  one  fluid  ounce  each ;  mixed  well  and  given 
in  doses  of  Awo  teaspoonfuls  two  or  three  times  daily,  according  to  the  severity  of  the 
cough,  ^he  horse  recovered  and  worked  in  two  weeks.  Has  had  no  cough  up  to  this 
time  (lo78).  A  teaspoonful  of  fluid  is  reckoned  as  one  drachm,  four  teaspoonfuls  as  one 
tablespoonful,  and  one  tablespoonful  as  a  half  ounce,  and  two  tablespoonfuls  as  one 
ounce. 

Two  horses  in  one  stable  were  slightly  afiected.  They  were  treated  as  the  previous 
cases.  They  were  worked  hard  after  the  first  three  days,  and  the  restdt  was  that  both 
were  left  with  a  tendency  to  heaves,  and  one  with  swelled  legs.  It  was  treated  with 
sulphate  of  iron  and  bandaj^ing,  and  the  swelling  disappeared  in  about  two  weeks. 

One  horse  was  sick  with  influenza  for  two  weeks,  and  no  treatment  was  given.  Very 
bad  cough  and  much  emaciated.  There  were  copious  discharges  from  both  nostrils : 
all  fhe  legs  were  swollen ;  no  appetite.  The  animal  was  ordered  to  be  kept  well 
blanketed,  and  given  scalded  and  bruised  oats',  and  to  have  its  legs  well  rubbed  with  the 
hands  or  a  hay-band  twice  a  day,  and  bandaged ;  carbolic-acid  vapor  to  be  inhaled  twice 
a  day.  A  heaping  teaspoonful  of  powdered  chlorate  of  potash,  gentian,  and  sulphate  of 
iron  in  equal  parts  was  given  daily.  For  the  cough,  five  grains  of  camphor,  throe  drops 
fluid  extract  belladonna,  one-half  ounce  Hofi&uan's  anod^e  three  times  daily,  also 
three  ounces  of  whisky  three  times  daily.  The  horse  rapidly  became  worse  and  died. 
The  animal  was  not  properly  cared  for,  as  a  broken  window  was  left  open,  which 
allowed  a  cold,  daonp  wind  to  blow  directly  upon  it.  The  legs  were  not  properly 
bandaged,  nor  the  medicine  administered  as  directed.  * 

Spannodio  colic, — ^The  horse  had  been  driven  hard  and  left  to  stand  without  being 
properly  blanketed.  The  bowels  were  constipated.  The  animal  had  been  fed  rosin 
and  saltpeter  without  benefit,  and  suflered  severely.  Sulphuric  ether  and  laudanum, 
each  one  ounce,  in  a  pint  of  water,  were  given  to  allay  the  pain.  In  a  half  hour  this 
dose  was  repeated.  Copious  injections  of  warm  water  were  also  given,  and  the  legs 
were  rubbed  briskly.  The  above  treatment  was  followed  at  the  end  of  an  hour  with 
a  dose  of  six  ounces  solution  of  aloes,  one  drachm  of  aloes  to  each  ounce.  A  free  dis- 
charge of  the  bowels  followed  in  one  hour  and  a  half,  which  relieved  the  horse  fifom 
pain.  I 

Colic, — Another  case  of  colic,  caused  by  eating  too  large  a  quantity  of  oats  in  the 
sheaf,  and  a  cold.  This  animal  had  been  neglected  in  watering,  which  helped  to  cause 
the  constipation.  Copious  injections  were  administered,  followed  by  a  dose  of  one 
ounce  of  sweet  spirits  of  niter  and  a  pound  of  Glauber  salts.  A  free  discharge  from  the 
bowels  and  of  urine  followed.  Scalded  oats  and  hay  thoroughly  wetted  were  given 
for  several  weeks  with  most  favorable  results. 

A  horse  was  driven  hard  in  a  warm  day,  and,  in  a  state  of  x>er8piration,  was  left  tied  ^ 
under  a  tree  without  being  blanketed.    It  showed  no  signs  of  sickness  that  were  per- 
ceptible until  the  next  day,  when  it  was  taken  with  violent  convulsions  and  died 
within  a  half  hour,  before  any  remedies  could  be  administered. 

In  another  case  of  colic,  a  stranger  prescribed  Flemming's  tincture  of  aconite  root. 
TJwo  drachms  were  given,  and  the  horse  died  in  just  thirty  minutes. 

Lampas. — ^Young  horses  are  often  afi&icted  with  a  disease  called  lampas.  The  mus- 
cular bars  across  the  roof  of  the  mouth  grow  or  swell  to  such  an  extent  as  to  be  on  a 
level,  and  often  to  extend  below,  the  incisor  teeth.  The  common  remedy  is  to  bum 
them  with  a  hot  iron,  or  to  cut  them  so  that  they  will  bleed  freely.  The  latter  is  the 
least  objectionable  oi  these  two  remedies,  and  does  no  permanent  iiyury  to  the  ani- 
mal. Burning  produces  such  a  shrinkage  in  the  gums  and  bars  that  it  causes  the 
animal  to  look  old ;  besides,  it  is  a  omel  practice.  Indigestion  is  probably  one  cause 
of  this  local  inflammation^  and  the  cutting  of  teeth  another.  Bran-mashes  and  bruised 
oats,  with  plenty  of  salt,  should  be  given  during  this  temporary  trouble.  When  the 
bars  and  gums  are  so  sore  that  the  animal  is  not  inclined  to  eat,  dry  food  inashes  of 
any  kind  may  be  substituted,  and  the  lampas  should  be  treated  with  a  wash  of  alum- 
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wfttflr,  or  Bome  other  mild  caostio ;  ftt  the  Mine  tiine  regiilar  doeee  of  Glaaber  mXin 
(four  ounoee  daily)  sboald  be  given  to  oorreot  and  aasiet  mgeetion. 

Strains, — A  horse  got  strained  in  the  legs  in  a  m&ow-driit,  and  the  right  hind  leg  be- 
came very  much  swollen  and  was  stiff  and  tender  to  the  touch.  JLiuimente  of  several 
kinds  were  used  without  benefit.  The  leg  became  more  tender  and  swollen.  After- 
ward it  was  loosely  bandaged  with  flannels  and  kept  wet  day  and  night  with  alcohol 
and  water,  each  a  quart,  with  all  the  sal  ammoniac  that  comd  be  difiaolved  in  it.  In 
a  week  the  horse  was  well. 

Lung-fever  or  pneumonia,-^A  horse  was  driven  twelve  miles  and  back  and  seemed  to 
feel  well  until  near  home,  when  he  appeared  to  tire  out  suddenly.  He  had  several 
chills,  and  his  breathing  became  very  quick  and  labored.  He  was  put  into  his  stall 
and  covered  with  two  blankets,  soon  aner  which  he  commenced  to  cough.  Pulse  went 
up  to  ninety ;  by  the  sound  the  lun^  seemed  much  congested,  the  right  one  the  most. 
Spirits  of  turpentine  was  rubbed  in  over  both  lungs,  followed  by  on  application  of 
cloths  wrung  out  of  boiling-water,  which  were  held  against  the  cnest.  Ten  drops  of 
fluid  extract  of  digitalis  were  given  every  four  hours.  No  hay  was  given,  bnt  plenty 
of  water  with  the  chill  taken  off.  Oatmeal-gruel  and  warm  bran-mashes  were  fed 
twice  daily ;  a  teaspoonftil  of  powdered  saltpeter  was  administered  three  times  daily. 
Next  da^  the  animal  breathed  easier,  and  tne  rubbing  with  turpentine  was  omitted. 
The  digitalis  was  continued  for  two  days,  and  then  reduced  to  five  drops,  and  chlorate 
of  potMh  was  substituted  for  the  saltpeter.  6ix  days  after  the  pulse  was  normal,  and 
the  digitalis  was  discontinued.  The  following  medicine  was  then  administered  for 
three  £iys  (three  times  daily) :  A  teaspoonful  of  chlorate  of  potash,  nitrate  of  potash, 
and  gentian  of  equal  parts.  At  the  end  of  this  time  the  horse  appeared  well  and  fit 
for  service.  The  medicine,  however,  was  continued  for  a  week  longer  with  fall  rations 
of  oats.  In  treating  this  affection  it  Ib  very  necessary  to  act  promptly.  A  half  hour 
wasted  at  the  beginning  is  as  good  as  three  days  added  to  tne  progress  of  the  case. 
The  engorgement  of  the  lun^  often  rapidly  increases,  and  the  horse  may  be  beyond 
all  help  very  soon.  Counter-irritation  should  be  immediately  made  use  of,  as  it  greatly 
relieves  the  lun^.  It  is  not  necessary  to  blister,  unless  counter-irritation  does  not 
help.  Counter-irritation  should  be  kept  up  for  at  least  two  hours,  and  longer  if  this 
does  not  relieve  the  breathing.  If  the  breathing  becomes  bad  again,  repeat  the  irrita- 
tion. 

The  old  plan  was  to  bleed  copiously  and  immediately.  This  idea  is  about  discarded 
in  the  treatment  of  human  diseases,  but  the  old-fjEMhioned  horse-doctors  still  stick  to 
it.  It  is,  howe\'er,  a  bad  practice  in  these  cases.  It  does  not  reduce  the  pulse  unless 
carried  too  far  for  the  safety  of  the  patient,  and  the  animal  needs  all  its  blood  to  sus- 
tain it.  Where  bleeding  has  been  practiced  the  con  valesoence  of  the  animal  ia  alwa^ 
more  tedious.  The  pulse  can  be  controlled  by  the  use  of  the  fluid  extract  of  di^tahs, 
in  doses  of  five  to  twenty  drops  every  four  hours,  especially  if  conjoined  with  niter  in 
doses  of  one  or  two  teaspoonnils  two  or  three  times  daily^.    Starvation  will  reduce  the 

Sower  of  blood-making,  and  not  depress  like  blood-takmg.  As  haj  is  apt  to  contain 
ust,  which  will  irritate  the  already  too  sensitive  lungs,  and  as  it  is  not  needed,  it  is 
best  not  to  give  it.  If  the  case  occurs  in  summer  a  few  mouthfuls  of  gross  in  the  morn- 
ing before  tne  dew  is  off  it  is  by  no  means  objectionable.  In  giving  the  animal  water 
put  the  pail  on  the  floor,  as  the  horse  will  drink  easier.  Where  the  legs  become  oold 
and  remain  so  in  spite  of  vigorous  friction,  where  the  lining  of  the  nostrils  becomes 
livid,  where  the  horse  cannot  be  turned  or  lie  down,  where  counter-irritation  does  not 
relieve  the  breathing  and  the  disease  Increases  in  severity  up  to  the  fifth  day,  where 
the  breathing  becomes  more  labored,  rattling  occurs  in  the  throat,  cold  sweats  appear, 
and  the  pulse  becomes  intermittent  or  irregular,  the  horse  seldom  recovers.  Usually, 
if  the  turpentine  or  mustard  raises  a  blister,  we  are  warranted  in  giving  a  favorable 
proffnosis ;  if  not,  an  unfavorable  one.  Give  the  horse  plenty  of  air— cool,  pure  air,  not 
cold.  If  it  is  in  a  dirty,  filthy  stable,  and  the  animal  is  continually  inhaling  the  fumesof 
ammonia,  he  may  recover,  but  it  is  doubtful.  Let  it  be  understood  that  these  conditious 
are  irritating  to  the  lungs  and  depressive  in  their  general  effects.  As  soon  as  the  leoa 
begin  to  feeicold  they  must  aU  be  strongly  rubbed  at  once  with  the  hands  and  warm^ 
wrapped,  not  bound  in  woolen  cloths. 

Do  not  give  the  horse  much  to  drink  at  a  time,  but  give  it  often  and  let  him  take 
his  time  at  it.  If  the  bowels  are  couHtipated  give  two  ounces  Epsom  salts  three 
times  daily,  and  aid  their  action  with  injections  of  soax)  and  water.  If  debility  comes 
on,  rub  the  legs  often  ;  give  good  oatmeal-gruel  freely,  and  a  pint  of  good  ale  or  four 
ounces  of  whisky  thi'co  times  daily.  It  is  a  very  bad  sign  where  the  horse  loses  its 
sight  during  the  progress  of  the  disease.  Horses  freciuently  live  that  have  had  no 
treatment,  and  some  do  that  have  been  treated  impropeiHy,  even  when  the  case  has 
gone  on  to  suppuration ;  but  they  are  apt  to  have  lung  trouble  ui  after  years,  and  most 
generally  heaves  or  dropsy  of  the  chest.  If  mild  countef -irritants  do  not  reheve, 
stronger  ones  should  be  tried.  Mustard  and  turpentine  and  boiling  water  are  good, 
and  as  strong  as  anything  that  is  readily  obtainable. 
CongatUm  of  the  lunge.— A  colt  two  years  old  was  taken  with  congeBtion  of  thelnB|i 
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without  apparent  oatise,  and  died  of  pulmonary  apoplexy  in  twenty-four  hour^  in 
epite  of  treatment.  Tlie  lungs  were  found  engorged  with  blood,  and  the  heart  very 
much  distended. 

Another  horse  had  been  over-driven,  and  breathed  heavily,  with  labored  action  of 
the  heart.  Veratrum  viride  was  given  to  control  the  arterial  excitement,  but  the  horse 
was  left  with  an  attack  of  heaves,  owing,  probably,  to  the  rupturing  of  the  air^ells  in 
some  part  of  the  lungs. 

In  cases  of  congestion  of  the  lungs,  counter-irritants  similar  to  those  used  m  the 
treatment  of  lung-fever  should  be  applied.  The  bowels  should  be  kept  open,  and 
^eat  care  taken  to  prevent  the  catching  of  additional  cold  or  exx>osure  to  any  e^cit* 
ing  and  irritating  surrounding,  such  as  cold  draughts  or  the  odor  of  foul  stables. 
'  Meavts.—A  horse  affected  with  incipient  heaves  was  treated  with  a  belladonna  and 
camphor  mixture,  and  finally  with  arsenic,  but  received  no  benefit. 

Another  horse  was  affected  with  heaves  for  fifteen  years,  and  was  not  cured.  He 
waa  fed  ginger  in  large  quantities,  and  other  farmer's  remedies,  which  sometimes  pro- 
duced a  modification  of  the  disorder  but  no  cure.  Preventives  by  wetting  the  feet  and 
soaking  all  the  grain  in  water  kept  the  heaves  dowii,  so  that  the  horse  could  be  used. 
Heaves  has  long  excited  the  attention  of  veterinarians  and  of  the  curious  in  general, 
and  as  the  cure  of  it  holds  out  the  certainty  of  a  plentifid  harvest  both  of  oredit  and 
emolument,  it  has  been  a  subject  of  much  experiment  and  more  coi\jeoture.  People 
long  ago  used  to  indulge  in  the  most  extravagant  notions  respecting  it,  and  at  the 
present  day  the  market  is  full  of  nostrums,  each  lauded  as  a  certain  cure  of  this  distress- 
ing and  perplexing  complaint.  The  cause  of  heaves  or  broken-wind  is  hereditary  or 
oonstitutional.  A  certam  form  of  body  is  unquestionably  favorable  to  its  production, 
and  it  is  from  this  circumstance  that  it  proves  hereditary.  The  narrowly  oonfinea 
chest  and  the  pendant  belly,  which  mark  corn-bred  horses  and  gross  feeders,  predis- 
pose toward  the  affection.  It  may  be  that  subjecting  horses  to  a  long-continued  un- 
healthy course  of  feeding  on  dry  food,  such  as  chaff,  dry  meaL  dusty  or  musty  hay, 
^bo.,  brings  it  on,  as  does  working  where  much  dust  is  necessarily  inhaled.  It  is  sel- 
dom the  immediate  cause  of  pneumonia,  but  frequentlv  it  results  from  those  condi- 
tions of  disordered  respiration  which  succeed  to  it,  as  thick  wind,  chronic  cough,  &c. 
TVe  are  much  in  the  dark  about  its  origin,  but  observe  that  it  gradually  grows  on  a 
horse,  occupying  months  and  even  years  with  a  slight  occasional  cough  wCich,  ripen- 
ing into  a  stat«  of  impeded  respiration,  at  last  ends  in  broken  wind  or  heaves.  We 
often  see  it  follow  abuse.  We  can  see  it  also  follow  one  hard  gallop ;  and  we  can  leave 
A  horse  weU  one  day  and  find  him  broken-winded  the  next. 

With  these  facts  in  our  every-day  experience,  can  we  name  imy  universal  cause  t 
My  impression  is  that  there  are  two  kinds  of  heaves  or  broken-wind.  One  is  due  to 
an  ii\|ury  to  the  sympathetic  nerve,  the  other  to  a  rupture  of  the  air-cells  of  the  lungs 
themselves.  I  believe  that  the  first-named  varietv  may  sometimes  pass  into  the  second. 
A  po$t-mortem  examination  in  most  o^  the  subjects  revealed  lesions  and  distension  of 
the  lungs.  We  need  not  have  looked  farther  for  the  cause,  but  it  is  not  by  any  means 
uncommon  to  meet  with  broken-winde<l  or  heavey  horses  whose  lungs  after  death  are 
neitiier  emphysematous  or  otherwise  structurally  deranged,  and  which,  with  the  ex- 
ception of  their  lighter  color  and  occasionally  greater  bulk  than  natural,  cannot  well 
be  distinguisbe<l  from  the  sound  lung,  although  they  may  crackle  when  pressed  by  the 
hand.  The  injury  to  the  sympathetic  nerve  would  cause  derangement  of  the  digestive 
canal,  as  well  as  produce  the  uritability  of  the  larynx,  which  has  fiivored  the  opinion 
regarding  the  lungs  as  the  original  seat  of  the  disease.  Horses  with  heaves  or  broken 
wind  wifl  eat  almost  anything,  which  again  favors  the  idea  of  injury  to  the  sympa- 
thetic ners'e.  The  symptoms  of  this  complaint  are  well  marked.  The  cough  and  the 
manner  of  breathing  may  be  considered  as  conclusive.  The' sound  emitfed  by  the 
cough  is  peculiar,  and  is  often  forced  out  with  a  kind  of  a  grunt,  in  a  short,  vibrating 
but  feeble  tone,  compared  with  the  usual  cough  of  sound- winded  horses.  The  breath- 
ing is  conducted  with  a  remarkable  difference  between  the  inspirations  and  expira- 
tions. Inspiration  is  effected  quickly,  and  the  lengthened,  laborious  strain  of  expira- 
tion, which  is  performed  by  two  distinct  efforts,  in  one  of  which  the  usual  muscles 
operate,  and  in  the  other  the  abdominal  muscles  come  into  violent  action  to  complete 
the  expulsion,  after  which  the  fianks  fall  with  a  peculiar  force,  and  the  air  is  again 
breathed  in  as  by  a  spasm.  An  auxiliary  symptom  is  the  peculiar  flatulence  of  every 
heavey  or  broken-winded  horse,  which  is  strikingly  characieristic  of  that  disordered 
state  uf  digestion  so  common  in  these  cases,  and  of  that  constant  thirst  also,  which  is 
invariably  present. 

Cases  taken  in  the  early  stages  are  sometimes  cured,  but  in  most  cases  the  treatment 
can  seldom  be  more  than  palliatives.  Whatever  increases  the  distension  of  the  stom- 
ach and  bowels  aggravates  the  complaint  by  increasinff  the  difficulty  of  expanding  the 
lungs.  Therefore  avoid  stimulants  and  promote  regular  evacuations.  Abstain  from 
over-distension  of  the  lungs  by  too  violent  and  too  sudden  exeition,  particularly  after 
eating.  By  carefuUy  attending  to  these  principal  indications,  a  broken-winded  or 
heavey  horse  may  be  rendered  comfortable  to  himself  and  useful  to  his  owner.    The 
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food  should  be  regularly  giveui  in  moderate  quantities  only ;  but  most  partLcnlady  it 
should  be  of  such  a  nature  as  will  contain  much  nutrimeDt  in  a  small  space.  Do  not 
eive  much  hay,  and  let  that  be  entirely  free  from  dust  and  well  sprinkled  with  water. 
Corn-fodder  In  small  quantities  is  sometimes  advisable,  particularly  as  much  water  is 
not  reguired  with  it.  Turning  out  to  grass  and  neglect  of  moderate  exercise  commonly 
aggravate  the  complaint.  Give  water  sparingly,  particularly  in  the  working  hours ;  at 
mght  a  moderate  quantitv  should  be  allowed.  Never  let  a  brokeu-winded  norse  drink 
his  fill  at  a  pond  or  trough.  Benefit  has  frequently  been  received  in  the  earlier  stages 
from  the  cough-mixture  of  belladonna,  ether,  and  camphor ;  also  from  small  dail^  doses 
of  digitalis — ten  drops  of  fluid  extract  in  two  doses.  Arsenic  and  other  tonics  are 
sometimes  of  benefit.  ' 

Wounds  and  sores.— A  lump  appeared  upon  the  shoulder  of  a  horse,  which  grew  larger 
and  was  very  tender,  and  finally  formed  an  abscess.  A  self-styled  herBC-doctor  opened 
the  abscess  and  pressed  out  its  contents,  and  injected  into  it  some  fluid  which,  frt>m 
appearances,  was  an  arsenical  preparation.  The  log  of  the  horse  on  that  side  became 
badly  swollen  and  painful.  Fomentations  of  witch-hazel  tea  and  of  belladonna  leaves 
were  used,  and  chlorate  of  potash  was  given  internally  in  doses  of  half  an  ounce  three 
times  daily.  After  a  few  days  pus  was  detected  as  having  followed  the  muscle  down 
the  leg,  when  it  was  lanced  and  a  free  exit  given. 

A  mare,  heavy  in  foal,  running  in  the  barn-yard,  was  kicked  by  other  hones.  The 
horses  were  sharp  shod,  and  made  a  great  many  deep  and  »gly  wounds.  Currier's  oil 
was  immediately  applied  to  the  cuts.  They  were  kept  smeared  with  it,  and  healing 
rapidly  took  place.  The  animal  recovered  without  any  injury  except  scars,  as  the 
wounds  happened  to  be  all  in  the  fleshy  part  of  the  body. 

A  colt  running  in  a  yard  caught  its  head  between  the  ears  on  a  nail,  and  cut  its  face 
the  entire  length  to  the  end  of  its  nose.  The  skin  stretched  apart  at  least  an  inch  in 
width.  The  ^ges  were  sewed  together  with  a  strong  thread  and  Cumer^s  oil  frequently 
applied.    This  ucly  wound  healed  without  any  perceptible  scar. 

A  distinction  snould  be  made  between  flesh  cuts  and  wounds,  and  those  where  promi- 
nent veins  are  punctured  or  severed,  which  require  a  different  treatment  and  will  be 
treated  under  a  different  head.  Wounds  are  often  severe  and  of  the  most  dangerous 
character,  resulting  in  the  crippling  of  animals,  and  often  destroying  their  usefulness. 
If  of  a  severe  nature  they  affect  the  general  health  and  condition  of  the  <Miiniftl  in- 
jured more  or  less,  and  treatment  other  than  of  a  local  character  is  often  necemiyy. 
Accidents  of  this  kind  injure,  and  often  ruin,  more  horses  than  all  diseases  combined. 
In  introducing  caustic  fluids  into  a  sore  care  must  be  taken  that  they  are  not  put  in 
such  positions  that  they  may  not  readily  run  out.  Solid  caustics  are  much  safer. 
Wounds  and  UDJuries  cause  inflammation  which  may  be  severe  enough  to  Idll,  or  so 
slight  as  to  cause  no  discomfort.  Local  inflammation  is  characterized  by  heat,  red- 
ness, pain,  and  swelling  in  the  part  afiected.  According  as  such  inflammation  is  con- 
siderable or  inconsiderable,  the  circulating  system  universally  participates,  or  it  is  not 
excited.  The  general  circulation  is  also  increased  according  to  the  circumstances  oon- 
nected  with  the  structure  and  functions  of  the  part  ii^ured.  When  the  general  cirou- 
latioh  is  increased,  the  condition  ia  called  symptomatic  fever.  The  vessels  of  the  in- 
flamed part  are  always  distended.  Sometimes  in  a  clean  cut,  after  the  bleeding  has 
subsided^  fluid  is  thrown  out,  the  parts  are  stuck  together,  and  the  wound  becomes 
closed.  This  is  called  healing  by  first  intention,  or  adhesion.  When  the  wound,  or 
the  inflammation  consequent  upon  it,  is  too  severe,  or  the  loss  of  substance  too  great, 
the  edges  become  covered  with  minute  pimples  or  granulations,  a  fluid  called  pus  is 
secreted,  and  the  wound  gradually  becomes  nlled  wim  these  new  bodies  called  grann- 
lations  or  second  intention. 

When  the  inflammation  is  torpid,  instead  of  healthy  pus  the  wound  secretes  a  sab- 
stance  which  appears  somewhat  uke  the  white  of  an  egg,  and  which  may  or  may  not 
have  an  oflensive  smell.  Absorption  ensues  and  a  loss  of  substance  occurs  by  reason 
of  the  ulceration  of  the  margins  of  the  wound.  Occasionally,  however,  the  injOamma- 
tion  is  violent  and  the  reparative  agency  almost  inactive,  in  which  state  the  inflamma- 
tory congestion  may  rupture  and  destroy  the  smaU  vessels  supplying  the  wound.  The 
blood  is  thrown  out  into  the  wound  where  it  rots,  and  mortification  is  said  to  have  come 
on.  These  terminations  of  local  inflammation  must  be  borne  in  mind  when  treating 
it.  In  most  instances  adhesion  is  to  be  desired.  If  there  has  been  much  shock  do  not 
bleed,  as  it  aggravates  the  depression.  Better  eive  a  draught  of  one  ounce  each  of 
laudanum  and  sulphuric  ether.  If  there  is  no  snock  to  the  nervous  system,  give  a 
purgative  and  low  diet.  If  there  has  been  no  bleeding  a  slight  amount  of  blood  taken 
from  the  part  injured  soon  after  the  accident  does  much  good.  If  there  is  much  heat 
of  the  part,  use  cold  water  and  alcohol  applications,  with  or  without  sal  ammoniac,  or 
sal  ammoniac  and  vinegar.  If  there  is  an  open  wound-— esi>ecially  a  lacerated  one- 
warm  applications  are  better.  Bathing  with  warm  water  or  a  decoction  of  witch- 
hazel  leaves,  with  or  without  the  adcQtion  of  belladonna  leaves,  is  advisable.  It 
must  be  remembered,  however,  that  warm  applications  favor  suppuration.  After 
using  warm  applications  the  part  must  be  well  dried  before  leaving  it,  or  it  will  ohilL 
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« 
Let  the  treatment  be  either  hot  or  cold  it  must  be  kept  up  faitlifnlly,  for  if  the  part 
has  too  long  a  rest  reaction  will  occur  and  the  whole  work  will  be  undone.  When 
suppuration  becomes  unavoidable,  promote  by  warm  poultices  constantly  applied. 
Care  should  be  taken  to  renew  them  as  soon  as  they  become  cold.  If  the  inflammation 
is  deep-8eated,  and  it  is  necessary  to  hasten  the  formation  of  pus,  turpentine  may  be 
added  to  the  poultices.  When  pus  is  detected  it  should  be  evacuated  by  a  free  in- 
cision made  at  the  most  dependent  part  of  the  gathering,  care  being  taken  to  avoid  in- 
jury to  any  important  vessel,  tendon,  or  joint  oy  inserting  the  lancet  as  nearly  par- 
allel to  the  muscular  fibers  as  possible.  As  the  detection  of  pus  often  requires  sldll, 
it  is  better  where  there  is  doubt  to  first  insert  a  grooved  instrument  called  an  eacplor- 
ing  needle,  which  wUl  settle  the  doubt  bv  showing  the  pus  if  there  is  any,  and  doing 
no  harm  if  there  is  none.  A  wound  is  a  division  of  the  continuity  of  tissue,  and  may  be 
either  incised  or  cut,  contused  or  bruised,  lacerated  or  torn,  or  punctured. 

Cut-wounds  such  as  calks,  ^x, — If  the  bleeding  is  excessive,  control  it.  Press  the 
finger  upon  the  wound  whore  the  blood  spirts,  and  then  as  soon  as  possible  secure  the 
large  arteries  by  a  ligature  of  silk  or  twine.  The  bleeding  from  smaU  arteries  may  be 
controlled  by  pressure  or  by  passing  a  stout  pin  from  without  behind  the  artery  and 
through  the  skin,  and  making  pressure  on  the  artery  by  several  turns  of  twine  around 
the  end  of  the  pin. 

Remove  all  foreign  matter  from  the  wound  if  possible  without  washing,  as  this 
diminishes  the  chances  of  union  by  first  intention.  The  wound  may  be  sewed  up, 
which  is  best  done  by  the  interrupted  sutures  or  stitch.  All  the  sutures  should  be  in- 
serted before  any  are  tied.  Keep  the  wound  clean  and  as  dry  as  possible.  Owing  to 
the  tendency  of  the  stitches  to  ulcerate,  they  cannot  be  relied  on  to  remain  after  the 
third  or  fourth  day.  Wire  sutures  remain  longest,  but  they  must  not  be  too  tight. 
The  wound  may  be  brought  together  with  plaster,  previous  to  which  the  hair  should 
be  removed.  Sulphate  of  soda,  three  parts  by  weight ;  quicklime,  ten  parts  by  weight ; 
and  starch,  ten  parts  by  weight,  should  be  m^e  into  a  thick  paste  wi^  a  httle 
water  and  applied  between  the  nairs  over  the  part  to  be  rendered  bare.  This  paste 
should  be  taken  off  the  skin  with  a  wooden  spatula  in  from  one  to  two  minutes.  For 
small  wounds  use  a  plaster  of  collodion  spreaa  on  linen  cloth ;  for  large  ones  glue  wUl 
answer.  In  the  other  classes  of  wounds  we  must  look  to  the  suppurative  process  for 
repair.  During  the  process  of  forming  granulations  the  wound  should  be  kept  from 
exposure.  No  application  is  necessary  to  promote  the  formation  of  granulations.  If 
luxuriant  granulations  shoot  up  above  the  surface,  keep  them  down  with  sulphate  of 
copper  or  a  solution  of  chloride  of  Ume  in  water,  one  grain  to  the  ounce.  In  deep 
wounds  it  is  of  the  utmost  importance  that  they  heal  from  the  bottom,  therefore  the 
premature  closing  of  the  external  orifice  should  be  guarded  against,  and  the  atoios- 
phere  excluded  by  the  introduction  of  a  tent  of  rags  or  wicking,  which  should  bo  sat- 
urated with  a  solution  of  carbolic  acid  (five  grains  to  an  ounce  of  water),  and  dried 
previous  to  using.  These  should  be  changed  dail^.  It  is  very  important  to  keep 
wounds  open  where  it  is  suspected  that  they  conttun  foreign  bodies  which  cannot  be 
readily  reached. 

Strains  producing  ourls,  spavins,  fc, — Strains  m^  be  of  various  character.  In  some 
instances  they  may  be  the  result  of  weakening  oi  the  muscles,  in  which  the  applica- 
tion of  astringent  liniments  and  rest  will  relieve.  The  same  is  true  when  the  tendons 
are  strained,  unless  too  severely.  Sometimes  dislocation  of  the  joints  is  caused  by 
strains  and  the  formation  of  tumors  and  callous  swellings,  which  may  be  attended  with 
stif&iess  and  lameness.  The  latter  may  be  removed  by  olisters,  and  the  former  may  be 
CTeatly  relieved  by  searing  either  with  caustics  or  burning.  Under  the  head  of  the 
latter  may  be  classed  curbs  and  splints,  and  under  the  head  of  the  former  bog-spavins, 
&o.  For  slight  sprains  or  strains,  a  liniment  composed  of  tincture  belladonna,  lauda- 
num, and  spirits  camphor,  each  two  ounces,  with  alcohol  sufficient  to  make  a  pint,  is 
good. 

A  colt  was  driven  with  a  load  in  cold  weather,  and  was  very  much  heated.  It  was 
pat  into  the  stable  with  its  coat  all  wet,  without  any  currying  or  rubbing.  During 
the  night  it  became  very  uneasy,  and  in  attempting  to  roll  in  its  stall  strained  both 
hind  legs  so  as  to  produce  the  tumors  known  as  boc-spavin.  The  colt  was  unable  to 
walk  on  account  of  the  soreness.  After  being  treated  for  several  weeks  with  an  appli- 
cation of- the  liquor  extracted  from  white-oak  bark,  and  having  the  parts  affected 
seared  with  a  hot  shovel,  the  tumors  were  reduced  and  the  lameness  improved,  so  that 
the  horse  was  able  to  work. 

An  unshod  mare  was  taken  on  the  ice,  where  she  slipped  and  dislocated  the  stifie- 
ioint.  Astringent  applications  were  applied  and  an  effort  made  to  return  the  stifle- 
bone  to  its  natural  place,  but  in  vain.  A  new  socket,  however,  was  formed  by  nature, 
but  the  leg  was  shortened.  The  animal  did  good  service,  although  lame,  for  a  number 
of  years. 

An  old  horse,  while  attempting  to  roll  in  his  stall,  caught  his  foot  fast  and  dislocated 
his  stifle.  Strong  astringents  were  applied,  and  an  unavailing  effort  made  to  return 
it  to  its  place.    The  horse  stood  on  three  legs  as  long  as  possible,  when  he  feU  down, 
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and  oonld  nerer  be  made  to  stand  np  again.  He  did  not  Uve  long  enongh  to  teet  the 
question  as  to  whether  nature  would  have  supplied  the  deficiency  or  not. 

A  horse  ran  away  and  Jumped  over  a  stone  wall,  straining  one  of  his  hind  legs  and 
producing  a  curb.  A  blister  of  Spanish  flies  was  applied  to  the  spot,  the  hair  having 
first  been  closely  cut.  The  blister  removed  the  excrescence.  The  sore  was  afterwaid 
treated  with  laid  until  healed.    No  scar  or  mark  was  left. 

In  all  cases  of  the  above  character  active  treatment  should  begin  as  soon  as  the  flist 
indications  of  injury  are  discovered. 

Dropgy  and  absoe88e9,-^A  colt,  which  had  had  epidemic  influenza,  was  left  with  a 
oough  and  a  discharge  from  the  nostrils.  This,  however,  passed  away,  but  the  hone 
was  very  much  run  down  with  a  swelling  in  the  sheath  ana  legs.  Finally  it  develop 
into  cellular  dropsy .  The  following  prescription  was  administered  (a  teaspoonf ul  twice 
daily) :  Two  ounces  each  of  powderod  sulphate  of  iron  and  gentian ;  one-half  ounce 
each  of  chlorate  of  potash  and  powdered  Afirican  ginger,  well  mixed.  Also  three 
ounces  each  of  sulphuric  ether  aud  sweet  spirits  of  niter,  one  dram  oil  of  anise,  and 
two  drams  diluted  alcohol,  well  mixed,  and  a  tablespoonftd  given  three  times  a  day. 

It  was  fed  well  with  bruised  oatB  and  carrots  and  oat-meu  gruel.  Five  days  then- 
alter  it  was  turned  out  for  a  short  time  in  the  middle  of  the  day.  It  waa  brou^t  v^ 
at  noon  and  the  legs  woU  rubbed.  No  dew  or  dampness  was  allowed  to  fall  on  him.  In 
six  weehs  the  animal  was  cured.    In  another  case  of  the  swne  disease  the  hone  died. 

Two  horses  wejre  out  of  condition,  caused  by  abseeaies.  Tonics  were  ordered,  with 
good  feed  and  rest.    They  did  not  get  it,  aud  both  died. 

A  hoise  did  not  perform  wolL  The  owner  did  not  know  what  was  the  matter.  The 
lungs  were  examined,  but  no  infianunation  was  detected.  The  lespiratioB  was  vcfy 
indistinct.  A  few  days  after  he  began  to  breathe  heavily,  and  seemed  to  be  in  pain 
about  the  chest  Eemediea  which  were  deemed  appropriate  were  given,  but  the  hone 
died.  On  po$t-mortem  examination  the  pleural  cavity  was  found  to  eontain  three  paik 
of  fluid,  and  the  lung  was  compressed  to  one-third  its  natural  size.  There  were  marks 
of  old  inflammation  on  the  siurface  of  the  lungs.  This  horse  had  probably  been  given 
injurious  medicines  while  affected  with  the  epidemio  influenza. 

^2iiuln€to.— BUndness,  in  many  instances,  is  caused  by  over-draught,  whioh  is  oniel 
and  too  frequent.  Bometimes  it  is  caused  by  cold  and  inflammation,  sometimes  by  bad 
teeth  which  aflect  the  optic  nerve,  and  sometimes  by  rays  of  light  which  fall  diieetly 
upon  the  eye  through  a  window.  Cases  of  blindness  caused  by  over-drawing  are  very 
common  and  generally  incurable.  Foreign  substances,  such  as  chaff  and  oeards  <n 
barley  or  wheat,  in  the  eye,  often  cause  blindness,  and  should  be  iremoved  aa  soon  as 
noticed  and  before  severe  inflammation  begins. 

For  inflammation  of  the  eye  the  following  will  be  found  benefieial :  Sulphate  of 
copper,  ten  grains ;  sulphate  of  morphia,  five  grains )  water,  four  ounces,  mixed  and 
dropped  in  tne  eye  twice  daily. 

For  amaurosisi  ars^iie  Ibrty  grains,  strychnia  five  grains,  divided  inte  twenty  pow- 
ders, to  be  given  three  times  daily, 

A  brokeu-winded  mare,  attacked  with  amaurosis,  was  given  the  i>r(^Mirati(m  of 
arsenic  and  strychnia  as  at>ove,  and  soon  reoovered. 

A  horse  was  confined  in  the  stable  where  the  sunlight  came  through  a  window 
directly  upon  his  eyes  and  caused  blindness.  The  cause  was  not  discovered  until  too 
late  to  remedy  the  evil.  Medicines  in  this  case,  as  a  matter  of  course,  proved 
ineflectnal. 

Faraly$i$.-r^X  horse  had  paralysis  of  the  hind  legs.  Croton  oil  and  strychnia  wen 
ordered,  but  the  strychnia  waa  not  given.  The  horse  did  not  recover  so  as  to  bfrable 
to  work. 

Apophxyy  meffrm*^  a,nd  hHnd-9taffffers,—TheHp  disorders  are  so  similar  and  closehr 
allied  that  it  is  difficult  to  discriminate  between  them.  Megrims,  or  pain  in  the  head, 
may  be  a  milder  form  of  apoplexy,  caused  by  interrupted  circulation,  or  it  may  pro- 
ceed from  some  local  trouble,  such  as  a  bmise.  Staggers  may  proceed  from  the  same 
cause,  or  irom  ox^ilepsy  or  nervous  aftection.  An  application  of  cold  water  or  ice  to 
the  head,  whioh  relieves  tho  pain,  should  be  aoconipanied  with  an  active  eathartio. 
The  diet  of  all  animals  affected  with  these  disorders  should  be  carefully  manipulated 
so  as  to  keep  the  bowels  open  and  prevent  any  clogging  in  Ahe  discharges  or  in  the 
circulation  of  the  blood.  The  diet  whioh  would  keep  the  bowels  laxative  would  have 
the  effect  to  keep  the  kidneys  aud  urinary  organs  in  active  condition.  Preventives 
should  be  closely  followed  in  all  caaos  of  this  nature,  as  treatment  will  not,  at  the 
time  of  the  manifestations  of  the  disorder,  afford  more  than  temporary  relief, 

Diarrhm, — Young  colts  are  very  liable  to  attacks  of  diarrhea.  In  such  cases  an 
enema  or  iivjeotion  of  starch,  containing  two  grains  of  opium,  is  good,  and  has  cured 
in  many  instances. 

During  pregnancy, — A  mare  weU  along  with  foal  had  been  driven  too  hard.  She  was 
taken  with  severe  pains  immediately  afterward,  and  died  during  the  night.  Another 
was  overworked,  which  cansed  her  to  abort,  from  which  she  fiuaUy  recovered. 
Another  mare  had  chills  after  foaling.    A  good  dose  of  ginger  and  covering  with  a 
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blanket  broke  the  ohillB,  and  ahe  lecoyeied.  Another,  six  weeks  before  foaling,  be<^an 
to  swell  nnder  her  belly.  In  a  short  time  the  beUy  settled  down  and  the  swelling 
increased.  Ten  days  before  her  foaling  time  she  aborted.  The  moBGles  were  either  so 
maoh  relaxed  or  torn  apart  that  her  belly  never  rosnnied  Its  natnral  shape.  She  has 
been  barren  ever  since,  a  period  of  several  years.  Had  she  been  bandaged  before  the 
swelling  and  depression  became  so  great,  she  probably  would  not  have  lost  her  colt 
or  been  permanently  injured. 

Foul  feet. — When  horses  are  left  standing  for  a  long  time  on  manure,  the  feet  are 
apt  to  become  foul,  often  resulting  in  thrusn  or  canker  and  causing  lameness.  When 
not  promptly  treated  it  becomes  a  very  troublesome  disease.  Clean  stables  are  pre- 
ventives of  this  trouble.  When  the  foot  is  found  to  be  foul,  which  may  be  known  by 
theamelL  it  should  be  thoroughlv  washed  and  a  strong  solution  of  carbolic  acid  applied 
daily.  The  soreness  is  located  at  the  heel,  under  the  frog.  Sometimes  it  may  be 
necessary  te  cut  away  a  portion  of  the  iro^  in  order  to  reach  the  seat  of  the  cankpr. 

Soratoh€9» — This  is  a  common  disorder  with  horses  which  are  required  to  travel  on 
muddy  roads  or  on  the  farm,  where  the  feet  are  daubed  with  mud  and  soil,  and  are  not 
cleaned.  The  dirt  irritates  the  skin  and  poisons  it,  causing  cracks,  which  become  in- 
flamed by  the  continued  poisonous  irritation  of  the  soil.  If  the  horse's  feet  and  legs 
are  washed  clean  every  night  when  brought  into  the  stable,  all  danger  may  be  ob^- 
ated.  But  when  affected,  the  feet  and  legs  should  be  carefully  washed  with  castile  or 
carbolic  soap  and  oiled,  and  the  animal  kept  in  the  stable  until  welL  Ag^vated  forma 
of  this  disease  have  been  cured  by  painting  the  spots  afieoted  with  white-lead.  It  la 
well  to  add  laxative  food  and  complete  rest. 

Founder, — This  general  name  is  given  to  any  disorder  or  inflammation  affecting  the 
&et,  cords  or  muscles  of  the  fore  legs,  which  causes  lao^ness.  A  spirited  mare  was 
lame  in  the  fore  logs  and  was  gradually  growing  worse.  She  was  treated  at  first  for 
a  sprained  shoulder,  by  cold-water  sweau  on  the  shoulder,  followed  by  a  turpentine 
Jlmment  which  blistered  the  parts.  An  incision  was  afterward  made  in  the  skin  and 
air  blown  in  at  a  point  where  it  was  thought  there  was  a  shrinkage  of  the  muscles. 
QsHled  sweeny.  A  liniment  composed  of  laudanum,  camphor,  and  alcohol  was  nibbea 
in  afterward,  but  without  avaiji  as  the  lameness  gre^r  worse.  Finally,  it  was  deter- 
mined that  tne  stif&iess  was  caused  by  being  chilli  in  the  breast.  She  was  first  bled 
from  the  large  vein  in  the  neck,  three  quaru  of  blood  being  taken.  A  rowel  or  seton 
was  put  in  the  breast,  which  was  turned  every  day  for  three  weeks ;  Venice  turpentine 
was  put  on  the  seton  every  day  before  it  was  turned,  to  promote  active  discharge.  A 
hot  bran-mash  was  fed  daily,  and  in  it  there  was  dissolved,  for  three  days  in  succession, 
oue  tablespoonfhl  of  saltpeter.  After  three  days  a  tablespoonfiil  of  saltpeter  was  given 
once  in  a  week.  One  ounce  of  sassafras  was  steeped  in  a  quart  of  water  and  given 
daily  in  the  mash.  Every  day  the  fore  feet  and  legs  were  soaked  in  a  tub  of  hot  water, 
as  hot  as  the  animal  could  bear,  thoroughly  rubbed  and  then  wrapped  or  tightly  bound 
in  fliumel  cloths.  The  feet  were  bound  iip&nd  kept  so  all  the  time  in  cow  excrement, 
in  which  a  little  salt  had  been  mixed.  This  treatment  was  followed  vigorously  for 
four  weeks,  and  resulted  in  a  cure. 

PEWNSYLVANIA. 

Mr.  E.  S.  BuowN,  Bethlehem,  Northampton  county,  saya ; 

Since  the  epizootic  malady  some  years  ago  among  horses,  the  most  fatal  disease,  and 
the  worst  one  tliat  we  ever  experienced,  was  the  spinal  disease  among  the  same  class 
of  animals.  The  horse  would  be  taken  ou4  of  the  stable  apparently  well,  and  after 
being  driven  a  mile  or  two  would  fall  down,  completely  paralyzed,  and  unable  to  get 
up  behind.  As  this  disease  appeared  in  the  early  part  of  winter,  during  snow  and  bad 
roads,  unless  within  calling  custance  and  with  the  assistance  of  a  dozen  strong  men, 
the  animal  was  in  danger  of  perishing  on  the  spot.  I  have  taken  mine  home  on  low 
sleds,  rollod  them  off  into  large  and  warm  stables,  padded  them  all  itmnd  with  straw 
to  krep  them  from  knocking  their  brains  out  in  their  frantic  efforts  to  get  up. 
and  then  used  the  following  remedies  with  success:  I  took  an  empty  «alt-bag  and  filled 
it  with  clover-heads.  Upon  this  scalding  water  was  poured,  and  It  was  then  applied  to 
the  skin  as  hot  a«  could  be  bomo.  This  was  renewea  every  half  hour  by  carenil  meu 
during  the  whole  uight.  The  horse  was  then  rubbed  dry  and  a  mild  laxative  medicine 
used  tor  a  few  days.  After  that  the  horse  was  raised  te  his  feet  by  means  of  a  side  of 
ileather  to  which  was  attached  rings  and  pulleys.  This  was  done  at  intervals  of  six 
Lours.  The  horse  was  allowed  to  stand  about  thirty  minutes,  when  he  was  let  down 
a^ain,  and  tbis  operation  was  then  suspended  for  eight  or  ten  days.  If  left  to  lie 
without  bein;?  compelled  to  stand  up  they  will  never  recover.  Veterinary  surgeons, 
who  tried  the  old  remedies  of  bleeding  and  purging,  and  applying  tur}>entine  to  the 
spine,  lost  every  horse  so  treated. 
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TEXAS. 

Mr.  E.  A.  Pebeenot,  Eockport,  Aransas  county,  says : 

The  prevalent  disease  among  horses  in  this  country  may  be  designated  as  bots,  dis- 
temper, fancy,  and  sand  disease.  Of  the  first  two  little  need  l>e  said,  from  the  fact 
that  they  are  diseases  common  with  and  familiar  to  every  locality ;  but  of  the  latter 
two  a  thorough  investigation  and  diagnosis  would  be  time  and  money  well  expended. 

The  first  mentioned — ^the  fancy — ^first  makes  its  appearance  in  our  section  as  a  mild 
distemper,  something  similar  to  the  epizootic  (which  is  rarely  fatal  here),  but  soon  as- 
sumes a  virulent  and  malignant  appearance,  attended  by  copious  discharges  from  the 
noee,  which  soon  become  very  poisonous  and  offensive,  so  much  so  indeed  that  horses 
confined  in  stables  where  the  vims  may  have  been  deposited  several  years  before 
readily  and  almost  invariably  contract  this  exceedingly  contagious  disease.  In  a  com- 
paratively brief  time  lumps  form  on  various  parts  of  the  body,  the  glands  of  the 
throat  and  urinal  organs  become  swoUen,  and  tne  lumps,  when  opened,  dischaige  mat- 
ter, and  the  parts  affected  become  a  foul,  offensive  ulcer,  fjx>m  which  seedy-looking 
bunches  sprout.  Matter  may  be  squeezed  through  the  skin ;  the  appetite  fails ;  some- 
times the  muscles  of  one  or  more  of  the  legs  wul  become  so  contracted  that  jtho  ani- 
mal win  be  unable  to  put  his  feet  (on  the  ^ected  leg  or  legs)  to  the  ground,  and  the 
eyes  having  assumed  a  glassy  appearance  the  animal  soon  dies.  This  disease  may  lin- 
ger for  months,  but  is  always  and  inevitably  fatal.  If  anything  will  cure  the  malady 
it  is  unknown  here.  The  bod^  of  the  dead  animal,  when  opened,  is  never  found  to 
contain  a  drop  of  pure  blood,  it  having  congealed  in  the  veins  into  a  thick,  putrid, 
viscid,  corrupt  bloody  matter. 

In  regard  to  the  disease  which  I  have  termed  sand  disease,  and  which  within  the 
past  twelve  months  has  become  somewhat  prevalent  and  familiar  to  the  pHeople  of 
Western  Texas,  I  will  preface  my  remarks  by  saying  that  although  I  am  satisfied  it 
has  prevailed  in  our  section  for  several  years  past  and  many  valuable  animals  have 
been  lost  by  it,  yet  up  to  a  comparatively  recent  date  nothing  was  known  concerning 
it.  and  I  can  perhaps  offer  a  more  lucid  explanation  of  this  disease  by  giving  a  history 
01  its  discovery  here  than  in  any  other  way.  For  about  four  years  past  the  grass  has 
been  very  indifferent,  and  consequently  fails  to  absorb  the  amount  of  salt  from  our 
moist  salt  atmosphere  that  it  did  when  the  grass  was  luxuriant.  I  merely  mention 
tlus  as  a  probable  explanation  of  the  cause  of  the  horse  eating  sand,  and  which  no 
doubt  results  in  a  moroid  appetite  that  craves  it,  similar  to  that  which  causes  some 
children  to  eat  dirt.  But  to  the  case  in  point.  A  widow  lady  of  our  city^  a  profes- 
sional midwife,  had  a  very  fine  horse  wnich,  from  the  nature  of  her  profession,  she 
kept  up  continually,  though  giving  him  the  freedom  of  a  town  lot  100  bv  200  feet.    She 

gave  him  all  the  com  and  oats  he  would  eat.  As  to  the  amount  of  fodder  and  hay  the 
orse  received,  that  I  failed  to  inquire  into,  although  since  that  event  many  vaJa- 
able  horses  have  died  with  the  disease  that  were  regularly  fed  both  fodder  and  hay. 
But  to  resume  my  narrative.  This  animal  was  taken  sick,  and  in  a  few  days 
afterward  had  every  appearance  of  the  scours,  for  which  flour  and  water  was 
administered.  A  day  an^rward  it  was  noticed  that  the  animal  was  passing  sand, 
and  iinections  were  freely  administered  with  strong  purgatives,  which  relieved 
Imn  of  over  a  peck  of  sand ;  but  notwithstanding  this  the  animal  died  within 
a  few  days,  and  upon  being  opened  his  paunch  and  stomach  were  found  to  con- 
tain over  a  peck  more  of  san£  It  was  dry,  hard,  and  clotted  into  an  immovable  mass, 
leaving  but  a  very  minute  channel  over  the  sand,  which  was  coated  by  the  flour  pre- 
viously administered. 

This  occurrence,  being  the  first  of  the  kind,  attracted  considerable  attention,  and  I 
published  an  account  of  the  case  in  our  local  paper.  A  few  weeks  after  two  very 
valuable  mules,  belonging  to  a  Mr.  John  Burnett,  were  taken  in  the  same  way,  and  al- 
though temporarily  relieved  by  purgatives  and  injections,  the  treatment  was  no 
doubt  commenced  too  late,  and  both  animals  died  within  three  days  after  the  first 
evidence  of  their  sickness,  and  upon  being  opened  were  found  to  contain  at  least  a  half 
bushel  of  sand  each.  Since  then  numbers  have  died,  and  all  have  been  foimd  to  con- 
tain sand.  By  observing  animals  affected  with  this  morbid  appetite  they  have  been 
seen  to  eat  sand  ravenously,  and  Dr.  E.  A.  Nott,  a  prominent  physician,  avers  that  the 
same  disease  prevailed  in  the  locality  in  which  he  resided  in  South  Carolina  years  ago. 
Ours  is  a  sandy  soil,  and  from  its  proximity  to  the  bay  contains  saline  properties  to  a 
considerable  extent,  being  a  point  which  makes  out  between  Aransas  and  San  Carlos 
Bays,  twelve  miles  from  the  Gulf  of  Mexico.  However,  I  have  heard  of  the  same  dis- 
ease prevailing  in  localities  far  removed  fjx)m  the  salt  water. 

The  only  successful  treatment  that  has  as  yet  been  discovered  is  an  original  and 
rather  violent  one,  practiced  by  a  young  gentleman  in  our  neighborhood  of  a  rather 
practical  turn  of  mind.  It  is  to  attach  an  ordinary  garden-hose  to  his  watering  tank, 
and,  inserting  the  nozzle  (about  12  inches  long)  to  its  full  length  in  the  fundament  of 
the  sick  animal,  turn  on  a  full  head  of  water  and  thus  drench  out  the  sand.  In  thia 
way  he  has  succeeded  in  saving  several  very  fine  ftnimiyli^ 
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Mr.  J.  L.  Seaes,  Valley  Mills,  Bosque  county,  says : 

We  lost  a  few  of  our  horses  and  mnles  last  winter  by  a  disease  called  blind-staggers, 
and  this  winter  a  good  many  work  animals,  both  horses  and  mules,  have  died  from  a 
similar  disease.  It  is  supposed  to  bo  caused  or  superinduced  by  worm-eaten  com.  I 
lost  one  horse  and  had  several  others  attacked  by  the  disease^  but  relieved  them  by 
smoking  with  pine-tar,  woolen  rags,  and  red  pepper,  and  by  giving  them  large  doses 
of  bromide  of  potash.  I  also  bled  in  the  neck.  A  very  strange  thing  about  this  dis- 
ease is  the  fact  that  every  horse  attacked  loses  the  sight  of  his  left  eye,  yet  you  cannot 
detect  any  difference  in  the  appearance  of  the  eyes.  They  both  look  natural,  yet  the 
animal  cannot  see  one  particle  with  the  left  eye.  They  will  not  see  you  if  you  approach 
them  from  the  blind  side,  but  as  soon  as  yon  show  yourself  on  the  right  side  they  be- 
come alarmed,  wheel  from  you,  and  throw  themselves  against  the  walls  of  the  stable 
with  such  force  as  often  to  knock  themselves  down.  "When  in  the  lot  they  wiU  con- 
tinue to  turn  round  in  a  circle  imtil  they  fall,  and  then,  unless  promptly  treated.  wiU 
die  in  a  few  hours.  Out  of  twenty  attacked  in  this  neighborhood  ten  have  died.  Since 
quitting  com  as  a  feed  and  substituting  oats  my  animals  have  done  well. 

]VIr.  L.  D.  Yan  Dyke,  Clarksville,  Bed  Eiver  county,  says : 

The  most  serious  disease  affecting  horses  and  mules,  and  causing  serious  loss  among 
these  animals,  is  called  "  blind-staggers."  For  many  years  it  was  the  prevailing  opinion 
here  that  this  disease  was  caused  by  feeding  worm-eaten  or  unsound  com,  but  in  1875 
our  loss  in  this  and  adjoining  counties  was  very  serious,  and  we  never  had  heavier  or 
better  com  than  in  that  year.  Stock  not  in  use  and  fed  entirely  on  crass  are  not  liable 
to  contract  the  disease,  and  nearly  aU  thoseattackedwouldrecoveru  they  were  turned 
ongrass  as  soon  as  the  first  symptoms  appear. 

'Hie  first  symptom  of  the  disease  is  a  disposition  to  sleep,  and  a  dull,  stupid  appear- 
ance generaUy.  As  the  disease  progresses  the  animal  becomes  blind,  and  the  disease 
soon  assumes  the  form  of  brain-fever.  Some  die  in  twenty-four  hours,  while  others  may 
linger  for  weeks.  I  have  relieved  several  by  boring  tlirough  the  skull  to  the  brain 
with  a  small  penknife.  They  recover  their  sight  immediately  and  become  very  docile ; 
but  it  is  evidently  a  disease  of  the  stomach,  and  I  think  much  of  it  is  caused  by  too 
severe  labor  when  the  stomach  is  fhU,  although  it  has  raged  here  as  an  epidemic. 

Mr.  John  Aemstbono,  Coryell,  Coryell  coanly,  says: 

Having  resided  on  a  farm  in  this  county  for  twenty-two  years,  and  knowing  some- 
thing of  diseases  among  horses  here,  I  will  try  to  answer  some  of  your  inquiries.  Span- 
ish lever,  when  I  first  came  here,  was  the  dreaded  disease,  but  I  think  as  soon  as  horses 
are  acclimated  they  are  less  subject  to  it,  and  it  is  also  less  fatah  Before  the  war  I  lost 
several  valuable  animals  by  it.  Symptoms :  Moping  around,  or  standing  still  much  in 
one  place ;  very  high  fever ;  slightly  swollen  in  the  throat ;  great  diflSculty  in  swal- 
lowing ;  inability  to  lower  the  head  to  drink ;  stiffiiess  in  the  hind  parts  and  tender- 
ness in  the  loins :  a  slight  bran-and-water  looking  discharge  from  the  nostrils.  The 
duration  of  the  disease,  which  generally  terminates  in  death,  is  frx>m  four  to  five  days; 
sometimes  the  animal  lingers  for  several  days. 

The  first  animal  of  mine  that  recovered  was  a  large  Tennessee  mare,  twelve  years 
old  and  in  fine  condition.  As  soon  as  I  observed  the  mst  symptoms  of  the  disease  I  bled 
her  copiously,  and  in  three  hours  after  she  could  drink  water  fix)m  a  bucket  by  hold- 
ing it  up  to  her.  In  about  five  hours  she  ate  a  wheat-bran  mash  (one  gallon),  and  in 
twelve  hours  had  a  fine  appetite,  eating  and  drinking  aU  I  would  give  ner.  She  was 
well,  but  weak  frt>m  the  loss  of  much  blood.  She  was  never  sick  ^erward,  and  died 
in  colting,  at  the  age  of  nineteen.  Of  the  second  case,  a  wild,  unbroken  four-year-old 
gelding,  I  bled  him  till  he  staggered,  put  water  up  for  him  in  a  trough,  and  sheaf-oatSi 
and  lelt  him  loose  in  the  lot.  as  he  was  too  wild  to  diink  fix)m  a  bucket  held  by  a  man. 
He  recovered  at  once  from  tne  disease,  but.  like  the  mare,  shed  off  his  hair  until  his 
back  and  sides  were  naked.  Since  then  I  have  lost  none.  Seeing  the  remedy  at  page 
39  of  the  Agricultural  Report  for  1869, 1  have  used  it  with  entire  success,  greatly  pre- 
ferring it  to  bleeding,  which  weakens  so  much  that  the  animal  is  unfit  for  service  for 
some  time  after.  Many  here  believe  the  Spanish  fever  and  the  so-called  epizootic  to 
be  the  same.  However  that  may  be,  animals  having  green,  nutritious  grosses  or  a 
green  wheat-field  to  run  on  will  not  have  either  disease  to  hurt  them. 

Mr.  L.  K.  Hjllbebt,  Bouham,  Fannin  county,  says  : 

We  are  not  often  troubled  with  diseases  of  a  prevalent  character  among  farm  ani- 
mals, yet  now  and  then  we  have  glanders  in  horses,  a  disease  which  the  old  Texans 
denominate  '*  Mexican  distemper.*'  When  introduced  upon  a  farm  or  on  a  range  it 
proves  very  disastrous,  and  is  beyond  cure.  I  had  it  in  my  stock  in  1871,  and  before 
becoming  satisfied  as  to  what  it  was  I  used  every  remedy  within  my  knowledge  or 
that  I  could  hear  of.  Finally  I  resorted  to  what  I  now  beheve  to  be  the  only  remedy — 
powder  and  lead.    It  is  much  more  fatal,  does  its  work  more  rapidly,  and  is  more  to 
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be  dreaded  among  mules  than  among  lioi-ses.  I  lost  some  of  my  best  plow-teams,  of 
both  mules  and  hturseft,  before  I  was  aijlc  to  arrcftt  the  disease  by  a  chauj^  of  stables, 
lota,  &c.,  and  the  killing  of  those  afflicted.  I  have  ul«o  lieen  greatly  annoyed  with 
fistula,  a  very  bad  tumor  or  rising  on  the  withers.  I  have  used  many  remedies,  such 
as  scarring  with  spirits  of  turpentine,  lancing  and  putting  in  arsenic,  burnt  alum,  con- 
centrated lye,  (fee,  but  never  succeeded  in  arresting  but  one  case,  and  that  at  a  very 
early  stage.  This  I  did  by  burning  with  a  red-hot  ring,  circling  the  rising.  A  snre 
remedy  is  to  rowel  with  a  red-hot  steel  spindle  through  The  carti&bge  of  the  neck,  Jni^ 
missing  the  blade-bones.    This  operation  never  fails  to  cure. 

I  ought  to  have  stated,  while  on  the  subject  of  glanders,  that  the  symptoms  are, 
thickness  of  wind  and  stupor  from  three  to  five  days  before  the  nostrils  begin  to  dis- 
charge. The  discharjres  frequently  begin  in  the  right  nostril  several  days  before  the 
left  one  is  aflected.  The  discharges  are  of  a  yellowidi  color,  sticky  if  taken  between 
the  fingers,  and  Viecoming  more  abundant  and  offensive  the  further  the  disease  |n*o- 
g^sses  in  its  fatal  work.  The  disease  ooutiuues  until  suffocation  ends  the  life  of  the 
animal 


COKRESPONDENCE  RELATING  TO  DISEASES  OP  SHEEP. 

ILLINOIS* 

IVIr.  R.  n.  SAtJNDERS,  Pecatonlca,  Winnebago  cotinty,  saj  s : 

Stook  has  generallv  been  free  from  disease  in  this  eonnty.  There  have  been  reported 
cases  of  the  so-caUed  hog-cholera  this  fall,  bat  none  have  come  onder  my  observation. 
I  have  nothing  to  impart  with  the  exception  of  the  fact  that  my  flock  of  sheep  have 
been  inftsted  with  parasites  for  some  yearo  paet^nsing  a  poorer  condition  and  greater 
loss  than  formerly  when  affected  in  this  way*  Tap»- worms  in  the  intestines  have  been 
nnmerons,  and  have  proven  very  fatal  to  lambs  and  sometimeB  to  older  sheep.  Thread- 
worms in  the  lungs  have  also  been  namerons,  as  hoe  a  stomach  thread-wonn  which 
resembles  the  lung- worm,  but  is  rather  longer.  I  think  the  cause  attributable  to  keep- 
ing too  many  sheep  on  the  same  pasture  for  sevens  years  in  succession.  I  have  tried 
many  remedies  with  but  little  success,  and  now  consider  a  proper  preventive  the  only 
protection.  First,  I  change  pastures  as  often  as  once  in  two  years ;  plow  and  cultivate 
old  pastures;  do  not  allow  tnem  to  drink  of  stagnant  water;  five  them  acoeas  to  salt 
mixed  with  a  little  sulphate  of  iron.  I  have  followed  this  pUn  for  the  last  year  or 
more,  and  have  greatly  reduced  the  losses.  In  corresponding  with  Professor  Law,  of 
Cornell  Universny,  on  this  subject,  he  states  that  the  embryo  of  the  lung-worm  is 
found  in  the  common  earth-worm.  It  would  be  interesting  to  ascertain  if  such  is  the 
fact.  If  so,  the  cause  is  apparent,  for  as  land  becomes  richer  from  sheep-manure  earth- 
worms become  more  nnmerons»  Professor  Law  seems  to  bo  uncertain  as  to  Jhow  Uie 
thread-worm  finds  its  way  to  the  lungs.  I  will  state  here  that  I  have  found  the  stomach 
thread-worm  in  immense  numbers  in  lambs  not  more  than  four  months  old,  but  have 
found  no  lung- worms  until  the  lambs  were  seven  or  eight  months  old,,  and  have  foimd 
them  most  numerous  in  yearlings.  Is  it  possible  that  they  make  their  way  from  the 
stomach  to  the  lungs  f 

jm^^-  YORK. 

Mr.  Frank  D.  Curtis,  Chariton,  Saratoga  county,  says: 

Sheep  arc  very  delicate  animals  to  treat  when  diseased.  They  are  easily  discouraged, 
and  when  sick  lose  ^eh*  appetite  and  rapidly  become  enfeebled.  It  is  by  far  the  wisest 
course  for  every  shepherd  to  study  carefully  the  habits  of  sheep  and  their  nature,  and 
to  endeavor,  as  far  as  possible,  to  regulate  their  diet  according  to  tlieir  natural  wants, 
and  to  do  nothing  to  snock  them  eiUier  by  terror  or  abrupt  changes  in  their  manage- 
ment. Thev  will  not  bear  sudden  changes  of  fbod,  sudden  chilE,  or  sudden  ehaaves 
of  extreme  heat  and  cold.  Hegularity  iu  foediug  and  evenness  in  tempentture  are  es- 
sential prerequisites  to  then*  healthful  condition.  They  \\i\\  not  endure  wot>  neither 
will  they  thrive  on  low,  marshy  ground.  The  <lifferent' breeds  have  somewhat  differ- 
ent characteristics,  and  they  are  not  all  alike  easily  affi'cted  with  the  same  diseases,  as, 
for  instance,  fine-woolod  sheep  having  flatter  feet,  with  closer  connection  between  the 
hoofis,  are  more  liable  to  foot*rot  than  the  coarser  woolod  varieties,  with  more  nprigbt 
feet  and  wider  apace  between  the  bisections.  The  latter,  however,  on  accoimtof  their 
open  and  diHtendcd  nostrils  (they  have  larger  lungs  and  requii-o  more  space  for  the 
circulation  of  air  into  the  ixspiratory  organs)  are  much  moi*e  liable  to  the  attacks  d 
the  gadfly  ( CEstrm  oris)  than  the  smaner  breeds  with  more  contracted  nostrils.  The 
fino-wooled  are  much  more  hardy  in  our  changeable  Amciican  climates  than  the 
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coarser  irooled  breeds,  heoce  precautionary  management  in  regard  to  climatic  infln- 
encea  and  carefulness  iji  diet  are  not  so  necessary,  as  they  are  not  so  subject  to  colds 
BXid  stomach  disordei-s,  colics,  &c.  There  are  several  infectious  diseases  which  prevail 
among  sheep.  The  two  oldest  and  most  common  in  America  are  foot-rot  and  scab. 
There  are  alao  other  parasitical  disordera  which  in^t  the  internal  organs  of  sheep. 
The  latter  have  been  fai*  more  dcstnictive  in  foreign  countries  than  in  this.  Thev 
have  prevailed  disastrously  in  England,  South  America,  and  Australia.  We  shall  speak 
of  internal  parasites  {entozoa)  under  the  head  of  parasites,  with  such  subdivisions  of 
the  subject  as  apply  to  the  various  forms  and  indications  of  the  disorder  as  manifested 
in  this  country,  and  of  external  parasites  {episoa)  under  the  appropriate  name  of  scab 
and  ticks. 

FaroHtes, — The  most  ancient  and  disastrous  of  the  maladies  cansed  by  the  develop- 
ment of  worms  in  the  body  is  the  Uver-rot,  which  is  caused  by  the  presence  of  sucking 
worms  like  leeches,  which  are  developed  in  the  liver  These  worms  or  flukes  possess 
the  power  of  self-impregnation,  and  are  propagated  by  eggs,  of  which  they  produce 
immense  numbers.  These  eggs  are  carried  along  with  the  bile  into  the  stomach,  and 
so  pass  out  with  the  excrement  of  the  sheep,  lliey  are  supposed  to  be  hatched  in  stag- 
nant water,  in  which  they  develop  into  a  form  of  moUusks.  These  soft-bodied  moUusks 
fittach  themselves  to  the  grass  and  herbage  in  low  and  wet  pastures,  where  it  is  sup- 
posed they  are  swallowed  by  the  sheep,  and  the  parasites  thus  get  into  the  stomach, 
nom  which  they  pass  into  the  liver,  where  they  collect  in  such  large  numbers  as  to 
obstruct  its  operation  and  produce  this  fatal  disease.  The  above  theory  is  not  yet 
fully  determined  as  an  explanation  of  the  way  in  which  this  internal  parasite  is  pro- 
duced and  developed,  but  it  is  certain  that  sheep  affected  with  the  rot  will  communi- 
cate it  to  oth^n  which  feed  upon  the  same  pasture ;  hence  well  sheep  should  not  be 
allowed  to  range  where  diseased  ones  have  been  pastured.  It  is  obvious  that  with  the 
decay  of  the  liver  the  disease  rapidlv  culminates,  and  that  the  symptoms  would  be 
marked  with  fever,  an  offensive  breath,  and  weakness. 

Prevention  cannot  be  applied  until  there  are  symptoms  of  the  disease,  but  when  the 
discovery  is  made  the  sheep  should  be  Immediately  separated  from  the  flock  and  kept 
confined  in  a  close  field  with  such  others  as  may  show  indications  of  the  disorder.  It  is 
possible  to  arrest  the  disorder  in  the  first  stages  by  a  mixture  of  spirits  of  turpentine 
and  saltpeter,  ginger,  carbonate  of  iron,  and  salt,  according  to  the  following  formula : 
Saltpeter,  li  ounces ;  powdered  ginger,  1  ounce ;  carbonate  of  iron,  i  ounce ;  spirits  of 
turpentine,  9  ounces :  salt,  1  poimd,  to  which  should  be  added  three  quarts  of  boilinff 
water,  the  whole  to  be  thoroughly  shaken  before  being  administered.  Two  ounces  at 
a  dose  should  be  given,  every  fourth  day  for  two  weeks.  The  afiected  animal  should 
be  made  to  fast  for  twelve  hours  before  taking  the  medicine.  It  is  said  that  hay  cut 
ftom  ground  where  infected  sheep  have  run  wul  convey  these  parasites  to  sheep  which 
may  eat  it.  There  is  another  worm  which  is  developed  in  the  lungs  and  bronchial 
tubes  of  sheep.  These  worms  cause  the  *'pale  disease '^  in  lambs,  which  has  been  so 
fatal  in  many  sections  of  tJiis  country.  The  worm  is  akin  to  the  gape-worm  in  chickens, 
and  is  a  species  of  ii^trangyluSf  a  slender,  thread-like  worm.  They  are  supposed  to  be 
breathed  into  the  lungs  or  taken  into  the  month  while  feeding,  from  whence  they  make 
their  way  through  the  trachea  into  the  air-pafisages,  in  which  they  i)roduee  Huch  de- 
rangement in  aeration  or  the  purification  of  the  blood  as  to  cause  irritation  and  violent 
coughing.  The  important  functions  of  the  blood  being  iuterruptcHl,  paleness  of  the  skin 
and  debSity  of  the  body  soon  follow,  and  result  in  the  death  of  tlic  animal.  The  dis- 
ease is  more  prevalent  or  fatal  among  lambs  than  among  nheep. 

Aa  soon  as  a  lamb  is  attacked  a  poor  appetite  ensues,  which  helps  to  reduce  the 
strength.  Such  penetrating  medicines  as  turpentine,  sulphur,  and  asafetida  mav  be 
given,  which,  through  absorption,  will  reach  the  lungs,  and  in  the  earlier  stages  of  the 
disease  mav  effect  a  cure.  In  order  t-o  allow  fi^-ee  and  full  absorption,  no  food  should 
be  given  for  several  hours  afterwartl.  nor  for  a  few  houi*8  before.  Twenty  grains  of 
asafetida  and  a  half  dram  of  spirits  or  turpentine  are  all  that  should  be  administered 
at  one  dose  to  a  lamb.  Oue-tbirtl  more  may  bo  given  to  a  full-grown  sheep.  This  mj^ 
be  followed  by  a  tablesi)oonful  of  sulphur  daily,  mixed  with  molaBses.  As  the  appetite 
is  capricious  and  feeble,  in  order  to  keep  up  the  strength  gruels  should  be  poured 
down.  The  tiuTf>entine  and  asafetida  may  bo  mLxed  with  a  tablespoonful  of  linseed 
or  castor  oil.  Infected  sheep  should  be  kept  by  themselves,  and  well  ones  should  not 
be  allowed  to  run  in  the  same  pasture,  nor  upon  ground  where  the  manure  of  diseased 
sheep  has  been  spread.  There  are,  besides  the  above,  parasites  {hydatids)  or  worms  in 
the  bladder  and  in  the  intestines.  The  latter,  when  prevalent  among  lambs,  are  fat4L 
TTie  first  symptoms  of  their  prevalence  is  a  falling  off  in  condition  and  mild  diarrhea. 
The  worm  is  a  vspecies  of  tape- worm,  and  is  swallowed  by  the  sheep  in  an  embryro  form, 
and  may  have  been  dropped  by  a  dog  or  other  animal.  Emaciation  rapidly  follows. 
The  excrement  is  soft  and  mixed  with  mucus,  and  by  close  observation  Worms  may  bo 
observed  in  it.  As  soon  as  the  presence  of  the  disease  is  apparent  a  dose  of  turpentine 
should  bo  given,  from  one-half  to  one  ounce,  according  to  the  size  of  the  sheep.  This 
may  l>e  mixed  with  an  ounce  or  two  of  linseed  or  castor  oil,  and  should  be  given  every 
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throe  days  for  two  weeks,  or  until  no  worms  are  voided.  Nonrisliing  gmels  shonld  be 
given  during  the  time  of  treatment.  The  purgative  will  have  better  effect  if  the  ani- 
mal is  required  to  fast  a  few  hours  before  and  after  administering  the  dose.  Copperu 
will  not  cure  the  disease.  When  given  in  small  quantities  it  acts  as  an  astringent  and 
keeps  the  worms  in  the  body,  and  when  given  in  large  quantities  it  is  an  active  poison. 
The  same  dose  of  turpentine  and  linseed-oil  is  the  best  remedy  for  parasites  in  the 
bladder  and  kidneys. 

Worms  in  the  head  are  not  so  common  in  this  country  as  in  Englsmd,  owing  to  the 
fact  that  so  large  a  proportion  of  our  sheep  are  of  the  smaller  breeds.  The  gadfly 
{(Estrus  ovis)  in  the  summer  months  deposits  its  egjs;s,  with, a  sting,  in  the  nostrils  of 
sheep.  At  the  season  of  the  year  when  this  fly  is  active,  sheep  stand  huddled  tc^ether 
with  their  noses  inward  and  close  to  the  ground  to  avoid  being  stung.  After  1>eing 
hatched  the  grub  crawls  up  the  nostrils  and  feeds  on  the  mucus  untu  it  reaches  the 
upper  passages,  where  it  remains  until  it  arrives  at  maturity,  and  then  passes  out  of  the 
nostrils  to  the  ground,  where  it  ultimately  develops  into  a  fly.  Sometimes  they 
penetrate  to  the  brain,  causing  the  sheep  to  lose  its  appetite  and  die  a  lingering  and 
painiid  death.  We  have  known  them  to  pine  away,  scarcely  eating  anything  for 
weeks — simply  breathing—until  they  died  of  starvation,  or  were  killed  to  put  them  out 
of  their  misery.  There  is  no  remedy  except  in  the  first  stages  of  the  disease,  when  the 
maggots  are  passing  up  the  nostrils.  This  may  be  known  by  violent  shakjng  of  Uie 
heiKl,  sneezing,  ana  running  around.  Tobacco-smoke  blown  up  the  nostrils  at  this 
time,  or  the  smoke  of  a  small  quantity  of  burning  sulphur,  may  cause  them  to  lose 
their  hold  on  the  membranes,  when  the  sheep  will  cast  them  out.  Some  people  ponr 
spirits  of  turpentine  into  the  nostrils.  They  lay  the  sheep  upon  its  back  so  that  the 
hquid  will  run  into  the  head ;  but  this  is  a  dangerous  and  cruel  practice.  In  the  first 
stages,  in  the  hands  of  a  skillful  perdon,  it  is  possible  to  open  the  passages  of  the  head 
and  remove  the  maggots,  without  permanent  iivjniy  to  the  animal.  Smearing  the 
noses  of  sheep  in  July  and  August  with  tar^  two  or  three  times  a  week,  will,  to  some 
extent,  prevent  the  attacks  of  the  gadfly. 

Scab, — The  worst  form  of  external  parasites  is  the  Aoarus  8cdbiei.  This  insect  is  a 
mite  in  size  and  attaches  itself  to  the  skin,  into  which  it  burrows.  It  multiplies  r^>- 
idly  and  cuts  ofl"  the  connection  of  the  cuticle  firom  its  attachments  to  the  body,  wh^ 
it  becomes  dry  and  hard,  and  the  wool  is  loosened  and  falls  out.  Its  presence  can  eutdly 
be  determined,  as  the  sheep  is  uneasy  and  inclined  to  rub  itself  against  any  convenient 
thing.  Unless  they  are  destroyed  the  whole  body  will  soon  be  covered,  causing  great  dis- 
tress to  the  sheep  and  entire  loss  of  the  fleece.  They  will  also  be  conveyed  to  other  sheepw 
and  eventually  spread  through  the  whole  flock.  One  female  will  produce  thousands  of 
insects  in  a  few  aays.  The  proper  cure  is  to  dip  the  animal  in  a  solution  of  solphor 
and  tobacco,  in  the  proportions  of  four  parts  of  tobacco  and  ten  of  sulphur  to  a  gaU(»i 
of  water.  The  stems  of  tobacco  will  answer  every  purpose  if  thoroughly  steeped. 
The  sulphur  may  be  stirred  in  the  liquid.  Patches  of  loose  skin  and  wool  should  be 
removed  before  the  sheep  are  immersed.  The  liquid  should  be  as  warm  as  the  hand 
will  bear,  and  time  should  be  given  ibr  it  to  penetrate  every  part.  After  dipping  the 
animal  should  be  left  in  the  yard  until  dry,  when  it  would  oe  well  to  smear  all  the 
raw  and  denuded  portions  of  the  body  with  coal-tar,  heated  sufficiently  to  flow  freely. 
The  coal-tar  will  assist  in  healing  and  protect  the  soreplaceb,  adding  very  much  to  the 
comfort  of  the  sheep. 

Sheep-ticks.-^Thes^  insects  (Meloj^hagus  ovinw)  prey  upon  the  surface  of  the  body  and 
torture  the  sheep  greatly  by  pieromg  the  skin  and  sucking  the  blood.  It  propagates 
rapidly,  and  is  so  voracious  that  it  soon  depletes  the  sheep  of  needed  blood  and  causes 
them  to  become  poor  and  weak.  Their  presence  maybe  known  by  the  rough,  loose^ 
and  dangling  appearance  of  the  fleece,  the  locks  of  which  are  torn  out  by  rubbing  in 
order  to  get  rid  of  the  pain  caused  by  the  bite  of  the  ticks.  The  most  efiectual  remec]^ 
is  to  dip  the  sheep  in  a  strong  decoction  of  tobacco.  The  numbers  may  also  be  redaoed 
by  dusting  snuff  or  powdered  tobacco  in  the  wooL  After  shearing,  the  ticks  leave  tiie 
old  sheep  and  fasten  to  the  lambs.  The  latter  shonld  be  dipi^  immediately,  and 
again  after  the  lapse  of  three  weeks.  In  this  way  a  flock  may  be  rid  of  ticks,  which 
are  a  costly  and  torturing  nuisance. 

Foot-rot — This  disease  is  contagious^  and  may  be  produced  by  allowing  sheep  to  run 
on  low,  wet  groimd.  It  is  an  ulceration  upon  the  heels  and  between  the  toes,  which 
excrete  fetid  matter.  It  is  most  common  in  the  fore  feet,  and  may  be  known  by  lame- 
ness. Lameness,  however,  does  not  always  proceed  from  this  cause,  but  may  be  pro- 
duced by  foul  feet  or  from  inflammation  of  the  interdigital  canal,  which  opens  at  the 
bottom  of  the  foot.  When  this  canal  or  duct  is  closed  by  any  foreign  substance,  in- 
flammation will  ensue.  The  prompt  removal  of  the  obstacle  and  t^e  probing  and 
cleansing  of  the  duct  will  generally  effect  a  cure.  When  there  is  ulceration,  there 
must  be  prompt  and  effective  treatment.  Canker  of  the  foot,  which  shows  itself  by 
spongy  or  fiingons  sprouts  at  the  bottom,  can  be  cured  by  the  same  treatment  as  for 
foot-ix>t.  The  hoofs  should  be  pared  away  so  as  to  expose  the  bottom  of  the  nlces^ 
when  the  whole  foot,  and  especially  the  ulcerous  portion,  should  be  thoroughly  smeaiea 
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with  an  ointment  of  powdered  blue  vitriol,  one  pound ;  verdigris,  half  a  pound  j  lin^ 
Bcod-oil,  one  pint ;  tar,  one  quart.  This  combination  makes  a  salvo  which  will  adhere 
to  the  foot.  Carbolic  acid  reduced  (five  parts  of  water  to  one  of  acid^  would  be  an 
effective  remedy,  and  would  also  be  the  best  cure  for  canker  of  the  foot.  Healthy 
sheep  should  never  bo  allowed  in  a  pasture  where  those  affected  with  foot-rot  have 
run  until  a  winter^s  frosts  liave  intervened,  which  will  destroy  the  virus.  Incipient 
foot-root  caused  by  feeding  on  wet  ground  may  be  checked  without  difficulty  by 
prompt  applications  of  blue  vitriol  in  liquid  fonn,  or  by  diluted  carbolic  acid ;  but 
when  the  disease  becomes  thoroughly  ulcerous,  several  applications  of  the  remedies 
recommended  are  necessary  to  effect  a  perfect  cure. 

Constipation, — We  have  kno^vn  fatal  constipation,  accompanied  with  fever,  to  prevail 
in  the  spring  of  the  year  following  a  long  and  severe  winter,  during  wnich  fodder 
became  so  scarce  as  to  compel  fanners  to  turn  out  their  sheep  before  the  fresh 
grass  had  started.  The  sheep  ate  of  the  dry  and  frost-bitten  grass  so  heartily  as  to 
cause  it  to  become  clogged  in  the  rumen,  producing  constipation  in  whole  flocks.  In 
some  neighborhoods  it  was  so  general  that  it  was  supposed  a  conta^ous  disorder  had 
broken  out  among  them.  A  number  died  before  the  cause  was  discovered.  Purgnr 
trves,  together  with  restraining  the  sheep  from  feeding  in  the  fields,  soon  restored  the 
flocks  to  their  normal  condition. 

Colics. — ^These  troubles  are  caused  by  costiveness  or  flatulence,  which  also  causes 
stretches  (lying  on  the  ground  and  roUiiie  about),  the  latter  being  more  of  a  symptom 
than  a  disease.  A  change  of  food  in  this  case  as  well  as  in  the  opposite  case  of 
scours,  is  the  first  thing  to  be  done.  Injections  of  warm  water  and  soap,  or  linseed- 
oil,  followed  with  an  oimce  of  the  latter  or  of  castor-oil,  or  four  ounces  of  Epsom  salts, 
given  by  the  mouth,  is  the  first  remedy  in  cases  of  costiveness  or  colic.  Powdered 
sulphur  and  salt  should  be  frequently  given  as  correctives  and  aids  in  digestion. 
Abrupt  changes  from  dry  to  succulent  food  are  dangerous,  and  should  never  1^  made 
on  an  empty  stomach,  as  these  animals,  like  cattle,  are  equally  subject  to  bloat,  and 
witk  them  it  is  more  rapid  in  its  results.  A  change  from  dry  feed  to  green,  without 
an  admixture  of  dry  feed  following,  has  produced  fatal  colic  even  when  ihe  pasture 
was  stinted. 

Diarrhea  and  scours, — ^The  fbrmer  disorder  is  very  common  to  lambs  while  sucking 
and  during  the  first  winter.  Unless  checked  diarrhea  will  soon  run  into  the  more 
serious  condition  of  scours,  and  rapidly  deplete  the  tender  animal  of  needed  strengtli. 
A  teaspoonful  of  laudanum  and  a  taldespoonful  of  strong  ginger  tea  will  often  chock 
diarrhea,  but  if  it  should  not  there  roust  be  given  a  tablespoonful  of  castor-oil,  fol- 
lowed by  astringents. 

Inflammation  of  tlie  Imw^«.— Sheep  are  not  apt  to  be  affected  with  lung  diseases,  as, 
under  ordinary  circumstances,  nature  has  provided  them  with  ample  protection,  but 
when  exposed  they  will  sometimes  have  severe  inflammation  of  the  lungs.  We  had  a 
valuable  ram  die  within  twenty-four  hours  with  pneumonia,  which  was  caused  by 
being  left  tied  in  the  wind  after  having  been  washed  for  exhibition  at  a  fair.  We 
have  had  Leicester  sheep  which,  for  a  whole  year,  were  afflicted  with  consumption, 
and  manifested  perfect  symptoms  of  this  debilitating  disorder.  Where  symptoms  of 
inflammation  of  the  lungs  are  apparent,  the  animal  should  immediately  be  bled  and 
given  a  purgative.  After  this,  doses  of  tartar  emetic  may  be  added,  one  grain  to  each 
every  few  hours,  with  flax-seed  tea.  If  it  is  possible  a  counter-irritation  should  be 
made  upon  the  chest.    The  nostrils  must  be  kept  clear  and  clean. 

Snuffiisand  snorina, — ^The  stoppage  of  the  nostrils  with  mucous  secretions,  which  may 
be  caused  by  a  slight  cold  or  by  dust  or  some  other  foreign  substance  irritating  the 
lining  membranes,  is  of  frequent  occurrence,  but  may  be  obviated  by  sx>onging  out  the 
nostrils  with  some  soothing  lotion.  Snoring  may  be  produced  by  a  more  serious  cause, 
such  as  tumors  or  abscesses  in  the  throat  or  in  the  cavity  of  the  chest.  When  they 
are  discernible  they  may  be  treated  according  to  their  character.  Catarrh  is  frequent 
with  sheep  exposed  to  the  changes  of  the  weather,  or  when  wintered  in  close  and 
badly  ventilated  stables.  Local  treatment,  such  as  sponging  the  nostrils  or  inhaling 
the  fumes  of  burning  tar,  will  usually  clean  out  the  nostrils  and  afford  relief. 

Poisons.— Sheep  will  eat  almost  every  plant  that  grows,  which  makes  them  valuable 
in  keeping  a  farm  free  from  foul  stuff.  On  this  account  they  are  often  poisoned  by 
eating  laurel.  Saint  John's  wort,  and  other  poisonous  herbs.  The  effects  are  sometimes 
confined  to  the  stomach,  producing  a  derangement  which  may  be  corrected  by  mild 
doses  of  cathartics.  The  lips  and  mouth  are  often  made  sore  by  eating  poisonous 
plants,  especially  Saint  John's  wort,  which  sometimes  makes  the  mouth  so  sore  that  the 
sheep  cannot  eat.  In  all  such  cases  aperient  medicines  should  be  administered,  and 
the  lips  and  mouth  dressed  with  a  healing  ointment.  A  change  of  pasture  is  also 
essential  to  get  rid  of  the  cause. 

Abortion.— On  account  of  the  timid  nature  of  sheep  they  are  easily  frightened,  and 
when  roughly  handled  or  chased  by  dogs  they  .are  apt  to  abort.  Dysentery  and  other 
acute  derangements  of  the  stomach  will  sometimes  produce  this  sa'mo  disorder,  hence 
ibbrupt  changes  in  diet  should  bo  avoided,  and  a  mixture  of  dry  and  green  food  given 
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throngh  tlie  winter.  Roots  are  vor>'  csseutial  to  the  good  health  of  sheep.  Salt  and 
wat<3r  should  always  bo  accessible,  as  sheep  desire  to  tlrink  often  and  bnt  little  at  ft 
time.  If  these  sanitarj'  rccomniendatious  are  carefully  carried  out,  sickness  among 
sheep  will  be  very  much  lossened,  especially  in  the  severe  forms  of  abortion  or  otbor 
disturbances  of  the  uterus. 

OHIO. 

Mr.  E.  J.  HiATT,  Chester* Hill,  Morgan  county,  says: 

Our  time  has  mostly  beou  occupied  in  breeding  sheep.  We  have  made  examinations 
of  docks  in  Vermont,  New  York,  Pennsylvania,  West  Virginia,  and  to  a  limited  extent 
in  Missonri  and  Massachusetts,  and  also  in  our  own  State.  We  nave  found  that  climate, 
soil,  and  lay  of  land  have  a  great  influence  in  regard  to  the  health  of  different  breeds 
of  sheep,  Our  erperience  has  been  largely  with  the  merino  breed,  but  not  entirely  so. 
We  consider  this  section  as  healthy  and  well  adapted  to  the  successful  prowing  and 
iq^provement  of  the  merino  as  any  section  we  have  visited.  In  this  and  adjoining  comi- 
ties the  diseases  of  sheep  that  most  prevail  are  more  destnictive  to  joung  animals^ 
lambs  and  tegs— &om  lambing  nntil  the  lirst  shearing.  There  is  a  disease  prevailing 
here  in  wet  seasons  which  is  very  generally  called  "  paper  skin  "  or  "  pale  disease.'*  ft 
is  probable  that  a  number  of  distinct  and  separate  diseases,  or  causes,  are  hero  caUed 
one  disease,  and  gjiven  the  above  name.  Grub  in  the  bead,  tape-worm,,  long-worm, 
Btricana  or  strichnia,  and  some  others  are  frequently  spoken  of  by  the  wool-grower  is 
one  disease—"  paper  skin.'*  The  lack  of  a  sufficient  quantity  and  proper  quality  of 
feed  is  a  great  cause  or  assistant  to  diseases. 

Qmb  in  the  head  is  not  a  new  disease,  bnt  it  is  a  very  diCQcnlt  one  to  prevent  or 
cure,  and  it  is  more  or  less  destructive  on  all  kinds  of  soils  and  to  sheep  of  aU  ages. 
There  are  two  sufficient  reasons  why  the  disease  is  difficult  to  prevent :  First,  becaose 
the  insect  or  fly  that  causes  the  disease  eats  bnt  little  or  nothing  during  its  life ;  and, 
second,  because  it  deposits  in  the  nostril  of  the  sheep  a  living  grub  or  larva.  The  dis- 
ease is  difficult  to  cure  on  account  of  its  location.  Turpentine  and  tobaoco-Uqnid 
are  sometimes  administered  with  a  syringe  or  by  pouring  in  at  the  nose,  bnt  with  not 
very  good  effect.  The  fl^  attacks  the  sheep  more  generally  firom  the  middle  ot  Jxmt 
to  September.  Great  injury  is  done  to  large  numbers  of  sneep  annually  that  are  not 
destroyed.  It  is  difficult  to  determine  the  x>er  cent,  that  die,  but  the  actual  &taiity  is 
not  greater  than  in  some  other  diseases. 

Perhaps  more  deaths  occur  from  tax)e-worm  than  from  any  other  disease,  especially 
during  wet  seasons,  when  grass  is  abundant.  It  sometimes  affects  lambs  at  three 
months  old,  but  does  more  damage  to  tecs  Just  after  weaning  and  previous  to  the 
appearance  of  good  grass  in  the  spring.  Tuose  affected  become  weak,  pale,  and  do  not 
eiow ;  eat  reasonably  well,  but  irregularly ;  drink  abundxmtly  and  frequently ;  in  the 
first  stages  of  the  disease  se^m  to  lack  power  more  than  flesn.  It  has  leas  efifeot  on 
grown  sheep.  Those  a  fleeted  would  appear  to  become  wilted  or  shrunken ;  the  sldn 
becomes  very  pale  and  thin  ;  the  wool  does  not  separate  from  the  skin  as  in  other  dis- 
easeSi  In  the  last  stages  the  animal  lacks  blood.  Occasionally  they  die  within  two 
or  three  months,  but  more  goiiorally  they  live  for  a  longer  period.  I  have  doctored  for 
this  disease  with  verj-  good  results,  having  cure4  nearljr  all  cases  that  were  thor- 
oughly tested.  1  use  pumi)kin-8eeds,  and  administer  by  either  feeding  in  other  feed 
or  by  making  tea.  I  also  feed  pumpkins,  including  the  seeds.  Information  as  to  the 
cause  of  the  tape- worm,  and  a  })reventive  or  cure,  is  greatly  needed  by  the  iheep- 
growers  of  the  country'. 

We  have  no  knowledge  of  the  cause  of  the  lung-worm — a  name  given  for  the  want 
of  a  better,  perhaps.  It  affects  young  sheep  in  a  gi-eater  degree  and  to  a  greater  extent 
than  matured  animals.  The  worm  is  a  small  white  one^  and  is  found  in  considemble 
numbers  in  the  lungs,  or  in  the  tubes  connecting  the  windpipe  with  the  lungs.  The 
disease  is  Ibks  frequent  than  cither  of  those  named  above,  but  the  fatality  is  greater 
in  comparison  with  the  number  affected.  The  symptoms  are  weakness,  failure  to  eat^ 
loss  of  flesh,  and  a  cough.    This  disease  is  but  little  understood  by  the  wool-erower. 

Btricana  or  strichnia  is  perhai^s  a  very  incorrect  name  for  the  disease  1  wish  to 
describe.  It  is  caused  by  a  very  small  wonn,  so  minute,  indeed,  that  it  cannot  be  seen 
without  the  aid  of  a  macnifjing  glass.  It  is  believed  t<»  cause  the  sheep  to  pick  or 
bite  the  wool  from  its  sides,  flaiik,  and  other  parts,  until  the  fleece  becomes  more  or 
less  mgged  and  wasted.  The  skui  becomes  rough  and  shows  nymptoms  of  disease.  It 
is  not  contagious,  but  attacks  sheep  of  all  ages.  It  is  more  dama^ng  in  flocks  that 
have  been  closely  bred  **  in  and  in  "  for  many  years ;  indeed,  this  is  the  case  with 
most  diseases.  As  both  a  preventive  and  cure,  wood  and  cob  ashes  with  salt  ore  used 
with  partial  success.  We  have  seen  sheep  in  Vennont  and  Massachusetts  badly 
affected  with  this  disease  as  well  as  in  our  own  State. 

A  disease  prevails  in  some  parts  of  Ohio  and  Prnusylvania,  and  probably  in  some 
other  States,  that  destroys  hirge  numbers  of  lauilw  annually.  They  are  sometuiws 
attacked  by  it  at  the  age  of  thre<>  weeks,  but  oftener  alter  they  are  two  mouths  old. 
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The  Btouiach)  liver,  and  gall  seem  to  bo  the  only  parta  affected.  There  have  been  but 
few  cases  in  this  county,  uud  wo  hnvo  no  name  for  t  ho  disease.  It  is  supposed  by  some 
to  ho  caused  by  catiuj?  a  ^wisonoua  weed,  and  by  others  by  overfeeding  on  grass  when 
too  young.  Vi^'ool  is  snnietimes  found  in  the  lamb's  stonineh.  The  best  and  fattest 
lambs  are  frequently  destroyed  by  the  disease,  witli  but  little  duration  of  illness. 

Heat'v  losses  are*  also  annually  sustained  by  diarrlica  and  dysentery.  Pmper  food 
and  mauagemeut  have  more  to  do  in  ju'eventing  and  curing  these  diseases  than  most 
others.  The  treatment  and  medicine  that  have  been  most  suceessful  are  the  same  as 
those  nsed  in  the  human  family  for  like  diseases.  A  statement  giving  the  best  rem- 
edies and  treatment  of  all  thiese  diseases  would  be  received  by  thousands  of  sheep- 
rftisers  with  great  protit  ant  I  many  thanks. 

Mr.  H.  H.  CUTWiNanAM,  Stoubenville,  Jefferson  county,  says; 

In  times  past  wo  have  had  foot-rot,  so  called,  and  paper-skin  among  sheep,  and 
cholera  among  fowls.  Foot-rot  to  my  knowledge  has  never  originated  here,  but  haa 
been  introduced  by  careless  handling  of  sheep  brought  from  other  places,  where  it 
Beems  always  to  exist.  The  lo(;alities  in  which  it  develops  itself  without  inoculation 
are  In  low  marshes  or  moist  grounds,  where  the  feet  are  always  wet  or  damp.  It  is 
unquestionably  a  dis4ia.so  caused  by  wet  feet,  and  a  euro  without  removal  from  the 
locality  that  caused  it  is  an  impossibility.  Tue  i)ix)per  i^>reventive  would  bo  the  drain- 
age of  all  moist  soils,  and  keep  the  animal  from  coming  in  contact  with  those  already 
diseased.  For  a  cure  the  removal  to  dry  soil  is  indispensable,  then  the  paring  of  the 
feet  and  the  application  of  strong  caustics,  such  as  blue  vitriol,  nitric  acid,  or  butter  of 
antimony.  This,  with  close,  careful  attention  fur  a  few  months,  will  usually  effect  a 
cure. 

As  regards  "paper-skin,"  no  cure  has  as  yot  been  discovered  (at  least  I  have  no 
knowledge  of  any).  From  my  own  observation  I  think  it  could  be  easily  prevented. 
It  is  my  opinion  that  the  disease  is  occasioned  by  deficient  nutrition,  as  it  has  always 
occurred  in  cold,  wet  seasons,  when  pastures  are  constantly  wet  and  either  have  some 
of  the  elements  of  nutrition  washed  out  of  the  grasses,  or  it  may  be  the  lack  of  heat 
and  sunshine  fails  to  develop  those  qualities.  This,  in  connection  with  the  unfavor- 
able effects  of  the  weather  upon  the  constitution  of  the  animal,  is  abundant  cause  for 
the  low  and  feeble  condition  that  always  precedes  this  disease,  or  rather  this  is  the 
disease  itself.  A  supply  of  grain  in  such  seasons,  sufficient  to  keep  up  the  normal  con- 
dition of  the  animat,  would,  in  my  judgment,  be  a  sufficient  preventive. 

Mr.  W.  B.  Shaw,  Beverly,  Wasliington  county,  says : 

Lambs  in  this  locality  have  been  scourged  for  several  years  past  with  a  disease  called 
'^  pai>er-skin,"  which  seems  to  be  worse  in  wet  than  in  dry  seasons.  It  is  not  uncom- 
mon to  lose  an  entire  dock  by  the  disease.  It  attacks  the  lambs  at  th|  age  of  from 
three  to  five  months,  and  those  in  good  llesh  are  as  liable  to  it  as  those  that  are  in  poor 
condition.  When  attacked,  they  beconio  very  pale  and  weak,  apparently  almost  entirely 
bloodless.  The  stomach  contains  small  red  worms,  and  frequently,  in  addition,  the  ani- 
mal wiU  be  found  to  have  ta])e-wonn.  1  know  of  no  cause  of  positive  cure  for  the 
disease.  I  have  tried  many  remedies,  and  have  found  more  benefit  fit)m  feeding 
pumpkins  than  from  anything  else. 

Many  sheep  die  with  grub  in  the  head.  The  symptoms  are  bloodjr.  matteiy  dis- 
charges from  the  nostrils.  Pine-tar  placed  in  their  salt-troughs  from  June  until  Sep- 
tember (during  the  season  the  gad-lly  deposits  its  eggs)  will  be  found  a  preventive. 
A  positive  cure  will  be  found  in  syringing  the  nostnis  with  a  decoction  made  from 
tobacco. 

PENlfSYLVANIA. 

RoBBBT  Vanvoorhis,  importer  of  thoroughbred  and  breeder  of  Ameri- 
can merino  sheep,  Monongabela  City,  says : 

I  have  been  a  breeder  of  American  merino  sheep  for  over  thirty  years.  For  six 
vcars  or  more  the  sheep  of  this  vicinity  have  been  afflicted  with  a  tiiseaso  commonly 
known  as  "paper-skin."  It  has  proved  very  fatal,  especially  to  young  sheep,  thou- 
sands having  died  annuallv.  It  is  more  prevalent  and  more  fatal  to  young  sheep  in 
August,  about  the  time  of  weaning.  Sheep  of  my  own  breeding  have  never  been 
atfected  by  the  disease ;  but  I  have  lost  a  great  many  lambs  that  I  had  purchased  of 
otliors.  Tliose  attacked,  if  they  did  not  dio  the  first  fall,  were  sure  to  do  so  the  next 
season.  I  bought  twcnty-fivo  ram  lambs,  which  I  took  extra  good  caro  of  tlio  first 
year.  Though  they  did  not  thrive  as  well  -us  those  of  my  own  breeding,  I  had  hopes 
that  they  would  escape  the  disease.  Last  July  I  noticed  that  they  began  to  show 
symptoms  of  the  malady,  and,  having  a  large  flock  of  yearlings,  I  took  out  those 
afFectcd  and  gave  them  extra  good  care.  I  commenced  to  feo<l  sulphur  and  copperas 
to  them,  btit  without  any  perceptible  effect.    After  five  had  died  I  doubled  the  dose. 
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giving  a  tablespoonful  of  pulverized  copperas  every  other  day :  but  this  did  not  seem 
to  stay  the  ravages  of  the  disease.  I  continued  this  until  I  nad  but  five  left.  The 
dung  of  those  that  died  last  was  white  with  wonns,  which  were  fix)m  one  to  firai 
inches  in  length.  After  my  entire  flock  of  twenty-fivo  had  died,  I  thought  If  I  had 
commenced  with  a  heavy  dose  as  soon  as  the  first  symptoms  were  observed,  I  might 
have  saved  some  of  the  lambs.  In  order,  therefore,  to  test  the  remedy  further,  I  in- 
formed some  of  my  neighbors,  who  gave  it  a  thorough  trial,  but  without  success. 

I  was  recently  in  the  eastern  part  of  Ohio,  where  I  found  the  sheep  affected  with  the 
same  disease.  It  seems  to  be  as  fatal  there  as  it  is  here.  I  am  in  receipt-of  a  letter 
from  Col.  J.  \V.  Watts,  of  Martin's  Depot,  S.  C,  who  informs  me  that  he  has  lost 
a  great  many  sheep  from  the  same  disease.  I  last  November  visited  Vermont,  whoie 
I  also  found  the  same  disease  prevailing  to  an  alarming  extent.  The  diseased  sheep 
do  not  lose  flesh.  They  seem  to  lose  blood,  however,  for  in  a  short  time  their  skin  be- 
comes perfectly  white.  Their  eyes  also  become  white,  the  ears  droop,  and  they  are 
appareutly  much  exhausted.  They  drink  water  fireely,  eat  salt,  gnaw  at  boards,  and 
take  up  whole  mouthfuls  of  dirt,  but  eat  neither  grass  nor  hay.  They  seem  full  and 
in  good  condition  up  to  the  time  of  their  death.  When  opened  no  blood  is  found  in  their 
veins,  but  the  stomach  and  intestines  are  full  of  worms,  which  have  collected  in  bnnches 
or  knots. 

Various  remedies  have  been  tried  here,  but  without  any  perceptible  effect.  If  the 
disease  is  not  soon  checked,  many  large  dealers  and  breeders  will  lose  entire  41ocks  of 
valuable  animals. 

OREGK)N. 

Mr.  Daniel  Chapman,  La  Grange,  says : 

There  is  no  prevailing  disease  among  domestic  animals  in  this  county  except  that  of 
scab  in  sheep.  This  parasitic  disease  naa  heretofore  prevailed  to  considerable  extent 
on  the  Pacific  coast,  but  it  is  getting  to  be  better  understood  and  is  now  fast  disap- 
pearing under  close  watchfulness  and  timely  remedies.  I  have  had  considerable  ex- 
perience with  the  disease,  and  have  succeeded  in  exterminating  it  as  follows : 

First,  I  sheared  my  sheep  very  close,  and  peeled  off  all  scabs  or  sores,  and  at  the 
time  of  shearing  I  spotted  every  diseased  place  with  a  strong  wash  of  corrosive  sabli- 
mate  and  water.  I  then  dipped  them  three  times  in  a  strong  decoction  of  tobacco, 
using  one-half  pound  of  stem-tobacco  to  each  sheep.  The  dip  was  heated  to  120°  F., 
and  the  sheep  held  in  it  at  least  two  minutes.  The  dipping  should  be  performed  at 
intervals  of  fourteen  days. 

After  several  years  of  experimenting,  I  found  tliis  a  sure  remedy.  Many  other  pre- 
scriptions were  used,  but  without  success.  The  sheep  should  be  put  on  fresh  pasture 
after  dipping,  and  not  allowed  to  run  on  the  old  one  for  one  year  thereafter.  Scab  is 
the  only  disease  to  which  sheep  are  subject  on  tliis  coast.  Foot-rot  and  other  diseases 
so  prevalent  in  other  localities  are  enth'ely  unknown  in  Oregon.  There  are  no  prerail- 
Ing  diseases  among  other  animals. 


OOEEESPONDEl^CE  EELATDTG  TO  DISEASES  OF  FOWLS. 

FLORIDA. 

Mrs.  Mary  A.  Collins,  Mikesville,  Columbia  county,  says: 

Sore-head  in  fowls  is  a  disease  quite  prevalent^  and  if  neglected  is  very  fataL  It 
makes  its  appearance  first  in  rough,  thick  scales  (somewhat  i-esembling  warts)  about 
the  head.  It  spreads  rapidly,  ana  often  puts  out  the  eyes  and  enters  the  month,  after 
which  the  fowl  soon  dies.  The  disease  can  almost  invariably  be  cured,  if  taken  in 
time,  by  washing  the  ^arts  affected  once  or  twice  a  day  for  a  few  days  with  a  solution 
of  copperas  (green  vitnol)  and  greasing  the  parts  after  each  washing.  I  think  at  leaet 
25  per  cent,  of  the  fowls  attacked  by  this  disease  wUl  die  if  neglected,  while  scarcely 
one  will  die  if  properly  treated  with  the  above  solution.  They  often  recover  after  los- 
ing one  eye,  and  sometimes  after  losing  both. 

Pips  is  a  disease  caused  by  the  formation  of  a  hard,  homy  substance  on  the  lower 
part  of  the  ton^e,  sometimes  even  protruding  beyond  the  end  of  it.  The  disease  is 
cenerallv  not  discovered  until  far  advanced,  and  then  only  by  the  peculiar  noise  the 
fowl  makes.  The  remedy  is  to  remove  the  homy  substance  with  a  knife,  and  bathe  the 
tongue  with  a  little  salt  water.  In  a  few  days  the  fowl  wiU  be  in  its  usual  health. 
The  removal  of  this  substance  from  the  tongue  is  the  only  remedy  I  have  ever  known 
used.    I  should  like  to  have  a  less  barbarous  one. 

I  have  never  known  cholera  to  prevail  among  fowls  in  this  part  of  Florida. 
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INDIANA. 

Mr.  F.  D.  EuiCK,  La  Grange,  La  Grange  county,  says: 

Diiriiig  tlio  prevalence  of  cJiicken-cholera  in  tliis  section  it  is  very  fatal.  Chickens 
attacked  with  it  will  sometimes  live  a  day  or  two,  but  generally  they  will  die  within 
a  few  hours.  I  have  fed  a  hundred  hca<l  in  the  morning,  all  apparently  in  good  health, 
and  at  noon  have  found  half  of  them  dead,  and  perhaps  half  of  those  remaining  were 
staggering  around  like  so  many  drunken  men.  The  disease  is  no  doubt  contagious,  and 
if  tlio  chickens  affected  are  not  at  once  separated  from  the  well  ones  the  entire  flock 
will  soon  bo  inoculated. 

This  year  I  have  lost  but  three  chickens  from  the  malady.  As  soon  as  I  discovered 
that  they  were  affected  I  separated  them,  giving  the  weU  ones  a  fresh  coop,  and  fed 
them  freely  with  red  pepper  (capsicum)  and  sulphur.  The  result  was  that  I  saved  the 
balance  of  my  llock. 

The  feathera  on  the  breasts  of  some  of  the  chickens,  when  first  attacked  by  this  dis- 
ease, become  rufilcd ;  the  breast  hangs  down  between  the  legs  and  appears  to  be  full 
of  water,  like  one  afflicted  with  the  dropsy. 

Mrs.  L.  J.  Reyivian,  Washington  county,  says: 

Chicken-cholera  has  prevailed  in  this  neighborhood  for  years,  in  a  majority  of  cases 
proving  fatal  to  the  whole  flock.  Three  years  ago  our  fowls  had  it  for  the  first  time, 
and  out  of  about  forty  hens  and  several  dozen  young  chickens  (that  were  hatched  late 
in  the  season),  I  had  but  ten  hens  and  a  few  chicks  left.  I  tried  several  remedies, 
feeding  them  asafetida,  Cayenne  pepper,  alum,  &c.,  but  do  not  know  that  they  had 
any  e&ct,  as  the  chickens  mostly  dropi)ed  dead  off  the  roosts  in  the  night,  being  sqy- 
parently  weU  the  day  before. 

About  two  months  ago  my  flock  were  again  attacked  with  the  disease.  Only  six  or 
eight  died.  A  few  of  them  dropped  off  the  roost  dead,  and  some  lingered  near  two  weeks, 
eating  a  little,  but  getting  weaker  until  they  died.  A  few  recovered  after  being  sick 
several  days.  I  used  nothmg  but  a  little  Cayenne  in  their  feed  and  alum- water  by  them 
constantly,  mixing  their  feed  with  it  also.  About  the  same  time  a  tenant  on  another 
part  of  the  farm  lost  about  forty  large  fat  hens  and  some  turkeys.  She  saved  about 
one-fourth  of  her  flock,  including  the  young  chicks.  I  do  not  know  what  remedies  she 
used,  but  I  do  not  think  she  used  any  alum.  This  disease,  for  the  last  few  years,  has 
had  a  depressing  effect  on  the  market  of  poultry  and  eggs  in  this  county,  and  we  aro 
needing  a  remedy  badly. 

MAINE. 

Mr.  T.  J.  McDandel,  breeder  of  standard  and  fancy  poultry,  HoUis 
Centre,  says : 

The  greatest  drawback  we  have  in  poultry-raising  in  New  England  is  roup  (Cyiianvht 
trachealia),  and  canker  or  catarrh  ( Usccna),  The  former  is  characterized  by  a  difficulty 
of  respiration,  particularly  at  each  inspiration,  while  the  expiration  is  less  difficjdt. 
The  fowl  wiU  raise  and  extend  its  head  at  each  breath,  thereby  inducing  coughing. 
This  is  sensibly  increased  at  night,  and  wiU  end  in  suppuration,  during  which  staj^e  it 
is  highly  oontagious.  Fowls  so  afflicted  should  be  immediately  killed  or  isolated  from 
all  others. 

The  causes  of  roup  are  ipsufficient  ventilation  or  damp  roosting-places ;  food  that 
wiU  induce  catharsis,  such  as  potatoes,  sour  milk,  particularly  buttermilk,  overfeed- 
ing with  fi-esh  meat,  «tc.  Last  faU  I  got  out  of  com,  and  for  three  days  fed  boiled 
potatoes  with  a  little  meal ;  getting  out  of  meal,  I  fed  potatoes  alone  for  thi*ee  more 
days.  At  the  end  of  this  time  we  were  visited  by  a  storm,  of  snow  and  sleet,  and 
nearly  every  one  of  my  fowls  took  cold.  Several  of  them  choked  to  death.  Finally 
breathing  with  most  of  them  became  easier,  when  a  purulent  oftensive  dischai'ge  be- 
came established  at  the  nostrils,  and  from  the  mucous  membrane  of  the  throat  fauces 
in  particular.  Knowing  the  disease  had  become  highly  contagious  in  this  stage,  I  at 
once  separated  them.    I  observed  among   those  I  had  bred  to  standard  (for  fjincy 

iK)ints  exclusively)  that  the  disease  proved  fatal  in  far  the  greater  nimiber  of  cases. 
i'oT  instance,  among  my  brown  Leghorns  that  were  bred  for  exhibition  pui-jjosos  only, 
one  cockerel  had  red  ear-lobes — as  nature  designed — and  he  alone  escaped,  though 
confined  with  the  worst  cases,  which  were  among  and  included  nearly  all  the  fine-bred 
birds. 

In-breeding  is  another  cause  of  failm*e  in  rearing  pure-bred  fowls.  With  common 
or  native  breeds  it  proves  less  disastrous,  though  it  should  never  be  continued  for  any 
length  of  time  with  these,  as  stamina  is  thereby  decreased  and  the  fowls  rendered 
more  susceptible  of  disease.  The  old  adage  holds  ^ood  in  the  cijse  of  roup  especially 
that  "  an  ounce  of  prevention  is  woilh  a  pound  ot  cure."  However,  my  advice  is  to 
separate  the  fowls  immediately  upon  discovering  the  least  symptom,  such  as  coughing, 
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load  breathing,  or  a  ^'uret  beak."  Fowls  beoome  contaminated  much  sooner  if  fed 
dough,  as  the  dough  that  adheres  to  the  beak  will  be  picked  off  by  others.  The 
disease  will  also  be  communicated  by  drinkine  from  the  same  vessel.  The  germs  of 
the  disease  will  float  on  the  water  ana  soon  infect  all. 

I  never  knew  of  a  case  of  roup  in  a  flock  that  roosted. in  trees.  If  a  flock  (part  of 
whose  numbers  have  the  roup)  are  at  liberty,  and  are  fed  with  com  scattered  on  the 
ground,  not  in  the  immediate  vicinity  of  their  x>ens,  and  should  driuk  from  a  rauning 
stream  of  water,  there  need  be  but  little  to  fear  even  if  some  of  them  should  contract 
the  disease ;  yet  the  affected  cases  should  be  separated,  their  roosting-places  thoroughly 
whitewashed,  and  all  excrement  removed.  The  fumes  of  burning  tar  duriug  tho  night 
prove  quite  efficacious,  if  persisted  in  three  nights  in  succession.  Sulphate  of  iron 
(an  ounce  to  one  gallon  of  drinking-water)  is  the  best  remedy. 

Fowls  are  most  susceptible  to  diseases  during  the  molting-season,  or  when  the  first 
snow-storms  occur.  Roup  will  soon  be  brought  on  by  roosting  in  low  and  damp  apart- 
ments during  tlie  winter  months.  Farmers  who  allow  their  fowls  to  roost  nigh  in 
their  bams  are  seldom  troubled  bv  this  malady. 

Sulphur  and  lard  rubbed  on  the  heads  of  young  chicks  for  the  purpose  of  killing 
lice,  though  effective  in  destroying  this  pest,  will  soon  bring  on  roup — sore  eyes 
especially.  I  have  had  a  dozen  little  chicks  moping  around  with  their  eyes  closed, 
and  if  thoy  had  not  been  fed  by  hand  would  soon  have  died  of  starvation.  If  roost- 
ing-houses  become  infested  with  lice,  whitewash  is  the  sovereign  remedy,  for  a  flock  of 
poultry  covered  by  these  pests  will,  sooner  or  later,  take  roup  and  its  concomitant 
troubles. 

MISS'OUEI. 

Mr.  J.  Harbison,  Charlestown,  Clarke  county,  aays : 

I  have  lost  some  fowls  from  roup  and  cholera.  Of  the  two  diseases  I  dread  roup  tho 
most,  as  it  does  not  show  as  unmistakably  as  the  cholera.  A  fowl  with  the  roup  wul  eat 
heavily,  and  to  all  appearances  look  well,  until  the  disease  will  break  out  among  ths 
entire  nock.  They  hardly  ever  die  with  it,  but  they  lose  their  eyes  and  look  so  dia- 
gustinff  that  I  generally  cut  their  heads  ofi'  as  soon  as  I  And  them  affected  with  it.  In 
tact,  that  is  my  remedy  for  all  diseases,  especially  cholera.  Cholera  usually  shows 
itself  by  the  fowl  moping  around,  generally  with  a  full  crop,  sometimes  with  nothing 
in  its  craw ;  will  not  eat,  but  drink  often ;  the  comb  and  wattles  become  a  dark  red— 
nearly  a  black  color ;  the  discharges  at  first  are  a  pale  green  color,  then  dark  green, 
and  sometimes  yellow,  like  the  yolk  of  an  uncooked  egg.  They  are  generally  fat  when 
taken,  and  seem  to  die  sooner  than  when  in  a  lean  condition.  I  have  sometimes  found 
tihe  fowls  with  their  craws  so  full  of  dry  grass  that  it  would  not  pass  beyond.  By  cat- 
ting open  the  craw  and  taking  out  this  food,  washing  with  warm  water  and  sewing 
it  up  again,  they  will  soon  get  over  the  disease  and  in  a  few  days  will  begin  to  eai 
heartily. 

Mr.  Balph  W.  Mills,  Webster  Groves,  Saint  Louis  county,  says: 

M^  experience  with  fowls  extends  through  a  period  of  eight  oonsecntlve  years. 

Erefaced  by  a  familiarity  with  this  portion  of  the  feathered  race  during  boyhood.  I 
ave  bred  successfully,  aud  in  the  order  named,  the  varieties  olaased  as  games^-Whita 
Crested,  White  Polish,  Light  Brahmas.  Buff  Cochins,  White  Booted  Bantams,  Gold 
Laced  Sebrights,  Partridge  Cochins,  Black  Breasted  Red  Game  Bantams,  Plymoath 
Rocks,  and  Silver  Spangled  Hamburgs — all  being  of  the  kind  popularly  termed  "  fancj 
fowls." 

As  regards  diseases  affecting  fowls  coming  under  my  observation,  they  are  chiefly 
two  in  number,  viz.,  cholera  aud  roup ;  and  what  may  prove  as  great  a  scoarge  as 
either,  the  plague  of  lice. 

Cholera  fs  in  its  symptoms  not  unlike  the  disease  which  similarly  affects  human 
beings.  It  is  first  observed  in  the  character  of  the  droppings,  ^een  in  color,  growing 
thinner,  clearer,  and  more  liquid  with  each  subsequent  evacuation,  until,  utterly  weak- 
ened and  prostrate,  in  a  course  of  from  twelve  to  forty-eight  hours*  duration,  the  fowl 
succumbs  to  death.  During  the  attack  great  thirst  is  manifested,  but  indifference  to 
food.  I  have  been  unable  to  learn  that  any  person  has  ever  positively  determined  the 
cause  of  this  disease.  My  o^vu  oiunion  is  that  it  is  a  generated  poison  (atmospheric), 
not  luiliko  malaria,  aud  dependent  for  its  development  upon  certain  favoring  con- 
ditions in  cei-taiu  localities  at  certain  seasons.  It  is  contagious  in  some  degree ;  and 
fowls  having  the  diseiise  should  be  promptly  separated  from  those  not  affected,  and 
those  dying  of  it  should  l)o  carefully  buried  at  once,  or  burnt  with  brush  or  litter,  to 
obviate  the  danger  of  infection. 

I  have  but  little  faith  and  have  had  but  indifferent  success  in  "doctoring**  the  dis- 
ease with  auytbiug  in  the  nature  of  dnigs  ffiven  in  doses.  Four  cases  in  five  willresulli 
fatally.  Dry,  warm,  clean,  well-vcutilated  (luaiters,  other  than  those  lately  occupied 
by  the  sick  fowls,  a  complete  change  in  the  food  offeretl  and  in  the  order  of  feeding, 
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freely  incorporating  ground  red  or  black  pepper  in  all  soft  fbod  giyen^  with  the  "  Doug- 
lass mixture"  put  m  all  the  water  placed  uelbre  them  to  drink,  will  accompllBh,  to- 
gether with  an  occasional  disinfection  of  their  premises  by  the  use  of  carbolic  acid  in 
solution,  and  fumigation  of  their  houses  with  roll  brimstone  and  rosin  placed  on  live 
coals,  about  all  that  can  be  done  to  cure  and  eradicate  the  disease. 

Keferenoe  is  made  in  this  connection  to  the  '^  Douslas  mixture,"  a  tonic  in  general 
use  among  experienced  poultrymen  everywhere,  the  formula  of  which  originatwl  with 
Mr.  John  Douglas,  of  the  Welesley  Aviaries,  England.  It  is  as  follows :  1  pound  sul- 
phate of  iron,  1  ounce  sulphuric  acid,  1  gallon  water.  Give  a  teaspoonful  in  each  pint 
of  water  placed  before  the  fowls  to  drink  occasionally  in  health  a«  a  preventive  j 
frequently  in  disease  as  a  corrective.  It  is  inexpensive  and  very  efficacious.  Upon 
the  reasonable  hypothesis  that  "  prevention  is  better  than  cure,"  the  suggestion  is 
made  that,  so  far  as  they  can  be  known,  the  wants  of  fowls  should  be  supplied  in  order 
to  keep  them  in  health.  Gravel,  hme,  grass,  vegetable  food,  insects  or  auimal  food, 
liberty,  fresh  clean  water,  regularity  in  feeding,  &c,,  are  all  essential  to  the  healthful- 
ness  of  domestic  poultry. 

The  disease  second  in  order,  viz.,  roup,  is  well  known,  and,  in  its  Incipienoy,  can  be 
anccessfaUy  treated.  It  is  the  result  of  a  cold  attacking  the  head ;  is  sunilar  to  nasal 
catarrh  in  the  human  species.  The  disease  arises  from  exposure  to  uneven  and  un- 
wholesome temperatures,  especially  ae  maintained  in  the  fowl-houses.  Dampness  here, 
want  of  light  and  ventilation,  draughts  of  air,  &c.,  are  fruitful  causes  of  its  f^pear- 
ance  and  favorable  to  its  perpetuation.  The  symptoms  of  an  attack  are,  first,  a  thin, 
clear,  mucous  discharge  from  one  or  both  nostrils,  sneezing,'  and  froth  in  the  comers  of 
the  eyes.  This  froth  can  be  seen  to  bubble  when  the  fowl  breathes.  As  the  disease 
progresses  (which  it  wiU  certainly  do  if  neglected),  the  discharge  becomes  more  pro- 
rose,  and  changes  in  color  and  consistency,  becoming  decidedly  yellow  and  thick,  and 
eventually  putrid — offensive  to  the  sight  and  to  the  smell.  The  whole  head  becomes 
involved ;  the  parts  swell  and  become  inflamed  ;  the  eyes  close,  and  the  patient,  con- 
stantly falUng  off  in  condition,  becomes  helpless  and  imable  to  supply  its  wants,  and 
finally  dies.  The  disease  may  result  fatally  in  two  weeks,  and  may  continue  three 
months.  I  have  cured  two  obstinate  cases ;  in  one  of  these,  however,  one  eye  was 
entirely  lout.  I  once  checked  the  disease  that  had  attacked  at  least  twenty  of  my  fowls 
at  one  time  b^  the  timely  use  of  vigorous  sanitary  measures  alone — a  thorough  clean- 
ing :  fumlgatmg  (for  like  cholera  it  Is  contagioiui) ;  changing  of  feed,  dto. :  tne  useof 
the  Douglas  mixture  in  the  drinking  water,  and  a  thorough  cleansing  of  the  parts 
affected  in  this  disease — eyes,  nostrils,  mouth,  and  face — ^with  ^^  Lavrabaque's  solu- 
tion" of  chlorinated  soda  (to  be  had  of  any  druggist),  diluted  with  an  equal  part  oi 
tepid  water,  applied  with  a  small  piece  of  sponge.  In  the  instance  referred  to  one 
application  sufficed.  In  cases  more  advanced  two  applications  per  day,  morning  and 
evening,  should  be  made  until  improvement  follows.  Warm  water  and  vinegar,  in 
equal  parts^  are  usefrd  oleansing  agents  instea<l  of  the  solution  mentioned.  I  have  no 
confidence  m  the  use  of  internal  medicines  in  this  or  other  diseases  afiecting  poultry, 
except  the  **  tonic"  before  mentioned.  Change  in  the  fowls'  living-quarters,  extreme 
cleanliness,  disinfection,  and  fhmigation  are  the  general  agencies  that  are  to  be  em- 
ployed in  disease,  so  far  as  my  observation  goes. 

As  to  the  "  plague  "  alluded  to  in  the  begmning  of  my  letter  (that  of  lice),  in  the  lan- 
guage of  a  brother  poultiyman,  "  they  are  simply  a  disgrace,"  and  perhaps  after  all, 
when  allowed  through  neglect  to  multiply  ad  libitum,  become  the  greatest  of  aU  ob- 
stacles in  the  wa^  of  successful  poultry-raising.  It  may  be  set  down  as  a  rule  that 
fowls  are  never  thrtfty  when  infested  with  lice.  They  are  out  of  condition,  and  therefore 
especially  liable  to  any  of  the  diseases  which  infect  their  species.  Prevention  in  this, 
as  in  the  case  of  disease,  is  better  than  cure.  Clean  premises ;  dust- baths  to  wallow 
in ;  flowers  of  sulphur  in  the  litter  composing  the  nests ;  saturation  of  roosting-poles, 
or  perches,  with  coal-oil ;  fumigation ;  application  of  hot  whitewash  to  all  parts  of  the 
fowl-houses,  are  effectual  preventives  of  this  scourge. 

If  the  vermin  have  already  obtained  a  lodgment  upon  fowls  and  in  henneries,  the 
same  measures  much  more  vigorously  employed,  in  addition  to  those  suggesting  tnem- 
selves  as  serviceable  in  improving  tlie  general  condition  of  the  flock,  with  the  use  of 
flowers  of  sulphur  (a  tablespooufnl  to  a  fiujirt)  in  all  the  soft  feed  given  them  for  a 
few  days,  will  banish  and  destroy  the  imieauce. 

This  pest,  of  which  I  have  definite  knowledge,  is  of  two  varieties ;  a  large  kind,  a 
sixteenth  of  an  inch  and  over  in  length,  quite  ui  ai)i>earanco  like  the  genus  that  at- 
tacks squalid  and  untidy  children,  not  veiy  numerous  on  a  single  fowl,  but  leaving  old 
fowls  to  prey  upon  young  ones  as  fast  as  they  appear.  This  kind  is  very  damaging  to 
Uttle  chicks,  usually  fastening  upon  the  \}o\],  and  around  the  vent,  and  imdor  the  wings. 
Grease  will  kiU  them. 

The  other  variety  is  far  more  troublesome  in  a  general  way,  by  reason  of  thefr  great 
numbers,  swarming  in  myriads  in  the  places  occupied  by  the  poultry,  and  in  places 
contiguous,  literally  ovenunning  the  fowls,  and  ahnost  deterring  the  keeper  from  en- 
tering the  premises  devoted  to  them,  for  they  wUl  get  upon  one^s  hands  and  clotheS| 
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and  are  so  infinitcsimally  small  that  they  arc  with  difficulty  got  rid  of.  This  kind  will 
drive  a  setting  hen  from  her  nest,  and  cause  all  the  fowls  to  di-ead  their  (luarters-  They 
multiply  to  this  extinit  through  vc(/kct.    The  remedy  has  been  suggestetl. 

It  may  be  remarked,-  in  coucludiug,  that  the  care,  management,  and  treatment  of 
fowls,  in  health  and  in  disease,  are  essentially  the  same  in  the  caae  of  the  choice,  pure 
breeds  in  the  yards  of  the  "  fancier"  and  mongrels  produced  by  any  sort  of  croaa  be- 
tween varieties  that  are  found  in  numbers  upon  the  farmer's  premises.  In  either  itt- 
Btance,  any  measuio  adopted  with  a  view  to  supplying  the  natural  rccjuiroments  of 
the  creatures  will  be  the  most  effectual  means  of  imi)roving  their  condition  and  ena- 
bling them  to  waixl  off  disease,  which  in  most  cases,  in  my  opinion,  results  from  neg- 
lect. 

NEW  YORK. 

Mr.  Frank  D.  Curtis,  Charlton,  Saratoga  county,  says: 

Chicken-cholera  has  never  raged  with  any  dcCTce  of  violence  in  this  region,  and  we 
are  not  sure  that  it  has  ever  appeared  at  all.  Chronic  dysentery  has  no  doubts  be^i 
taken  for  it^  from  the  fact  that  this  diseavse  has  stubbornly  resisted  every  form  of  treat- 
ment. Owing  to  the  peculiar  formation  of  the  digestive  apparatus  of  fowls,  curative 
remedies  for  indigestion  or  bowel  complaints  are  not  satisfactory  in  their  operations, 
and  it  is  exceedingly  difficult  t^  administer  any  medicines  which  will  cure  the  disor- 
ders to  which  they  are  subject.  We  have  no  faith  in  any  remedy  for  cholera  or  dys- 
entery, and  on  this  account  shall  not  prescribe  any.  The  per  cent,  of  cases  cored  is  so 
small  that  it  will  not  pay  to  attempt  any  me<lication  except  where  the  bird  is  of  rare 
value.  As  soon  as  the  tji>e  of  the  disease  is  determined  it  is  best  to  kill  and  bniy  the 
subject  without  delay.  Diarrhea  may  i>erhaps  be  checked  by  confining  the  fowl  and 
ffivmg  it  no  feed  but  such  as  has  been  mixed  with  an  astringent  property,  snch  as 
tannin,  or  the  tincture  of  opium.  Pepper  is  a  favorite  medical  tonic  with  poultry 
fanciers,  and  this,  with  brandy,  is  good  as  a  wanning  stimulant,  where  the  fowl  is 
drooping. 

Scaly  legs. — This  is  a  parasitical  disease,  and  is  produced  by  mites  or  insects,  which 
burrow  under  the  scales  of  the  legs  and  eat  into  them,  causing  them  to  become  honey- 
combed and  80  weak  that  they  will  6nap  off.  Before  this  stage  of  the  disease  is  reached, 
however,  the  legs  have  become  so  tender  that  the  fowl  will  not  travel  around  to  gather 
its  food,  and  soon  dies  from  starvation.  Unless  destroyed,  these  mites  will  infest  the 
A'hole  yard  of  fowls.  An  application  of  carbolic  acid,  reduced  (one  drop  to  five  of 
water),  or  spirits  of  turpentine,  well  soaked  in,  will  destroy  them  cffectnikUy.  The 
legs  should  be  oiled  afterward. 

Xtce.— Lice,  of  which  there  are  two  or  three  species,  are  a  common  pest  of  hen-rooste. 
Fumigating  with  burning  sulphur  will  destroy  them,  and  powdered  sulphur  or  eaU 
grease  thoroughly  spread  on  the  surface  of  the  body  will  rid  the  fowbs  ef  these  pests. 

Roup. — Fowls  are  very  susceptible  to  colds,  which  fiequently  result  in  the  swelling 
of  the  glands  about  the  eyes  and  nostrils,  often  to  such  an  extent  as  to  produce  totu 
blindness.  Of  course,  a  fowl  in  this  condition  must  be  fed.  We  have  cured  the  worst 
forms  of  roup  by  carefully  washing  the  head  with  alcohol  and  turpentine  mixed, 
one-third  tuiT)entine,  two-thirds  alcohol.  Care  should  be  taken  to  keep  tjie  wash 
out  of  the  eyes.  Sweet  oil  or  fresh  butter  should  be  applied  immediately  aiter- 
wards.  Two  daily  applications  of  the  wash  are  generally  sufficient,  with  a  contin- 
uous annointing  with  oil  until  well.  Black  comb  and  wattles,  which,  if  not  a  dis- 
ease itself,  is  an  evidence  that  the  fowl  is  out  of  condition,  may  be  cured  by  one  appli- 
cation of  the  above  wash.  Frozen  combs  and  wattles  should  be  cut  off  as  soon  as  dis- 
covered, and  the  wound  smeared  ^vith  oil.  If  left  to  dry  up  and  slough  off,  they 
are  painful  and  debilitating. 

OHIO. 

Mr.  Joseph  Loye,  Ba<x)n,  Coshocton  county,  says : 

TTie  principal  disease  hero  among  poultry  is  called  chicken-cholera.  The  first 
thing  wo  obserN'o  is  a  diarrhea.  The  head  becomes  pale  and  the  fowl  commencefi 
to  droop  and  is  disinclined  to  move  about.  There  seems  to  be  fever  and  thirst,  the 
fowl  dmiking  very  often.  When  the  internal  parts  are  examined  the  liver  is  much 
swollen  and  is  dark-colored.  When  a  llock  is  attacked  the  greater  part  of  them 
die.  We  have  found  no  specific  for  it  yet.  We  thiult  the  exclusive  use  of  com  as 
food  has  a  tendency  to  bring  on  the  disease.  In  my  own  case  I  have  found  that  rich 
bran  mixed  in  dish-water  and  occasionally  in  milk  makes  a  healthy  feed;  so  does 
wheat-screenings.  Pure  water  is  very  essential.  Fowls  are  not  as  particular  as  other 
animals  as  to  what  they  drink.  They  will  drink  drippings  from  mauure-hoi^  and 
other  filthy  places  as  greedily  as  from  pure  sources.  1  think  cleanliness  in  all  re- 
spects would  ward  off  the  disease. 
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Mr.  A*  O.  Oabdneb,  Batland,  Meigs  ooimty ,  says : 

All  fann-animals  in  thia  locality  are  oomparatdyely  healthv  and  free  from  epidemic 
or  preTailing  diseases.  With  fowLB,  howeyer,  the  case  is  qiute  different.  The  losses 
have  been  heavy^  and  complaints  are  heard  &om  every  neighborhood  of  the  terrible 
ravages  of  what  is  termed  chicken-cholera.  Whole  henneries  have  been  depopulated. 
No  form  of  treatment  appears  to  check  the  progress  of  the  disease.  I  have  never 
lost  a  fowl  myself,  and  yet  I  raise  from  seventy  to  one  hnndred  annually.  I  give 
my  fowls  full  farm  range,  chance  my  cocks  each  year  by  getting  eggs  from  the 
b«t  possible  breeds,  and  select  uie  best  ibrmed  stock  from  these.  They  have  high 
out-door  roosting-places  most  of  the  season,  but  in  cold,  winter  weather  I  confine  them 
in  warm,  dean,  weU-ventilated  roosts. 

Mr.  Amos  WooDLma,  Beach  Oity,  Stark  ooimty,  says: 

Heavy  losses  have  been  sustained  amone  fowls  by  the  ravages  of  a  disease  called 
chicken-cholera.  Entire  flocks  have  been  destroyed  oy  it.  The  fowl  becomes  stupid, 
loses  its  general  brightness  about  the  head,  diarrhea  sets  in,  and  the  result  is  death 
within  three  or  four  days.    After  death  the  liver  is  found  to  be  of  a  Ught  clay  color. 

Mr.  0.  J.  0.  BoYNTON,  Ptdaski,  Williams  county,  says : 

For  a  number  of  years  past  we  have  been  troubled  with  a  disease  known  here  as 
chicken-cholera.  Three  years  ago  this  fedl  I  had  150  head  of  pure-breed  and  half- 
breed  Light  Brahmas.  They  were  attacked  with  this  disease,  and  in  about  a  month 
or  six  weeks  I  lost  over  100  head.  When  first  attacked  the  head  of  the  fowl  would 
turn  purple,  and  it  would  begin  to  droop  and  mope  about.  In  a  little  while  diar- 
rhea would  set  in,  and  the  excrements  would  be  of  a  greenish  color.  The  fowls 
lived  but  a  short  time  after  the  first  symptoms  showed  themselves ;  some  would 
die  in  a  very  few  hours,  while  others  would  linger  for  a  day  or  so.  Since  that  time 
the  disease  has  visited  the  flocks  of  about  aU  my  neighbors  and  with  about  as 
fotal  results.  We  have  found  no  sure  remedy  for  the  disease.  We  tried  indigo  in 
the  water  they  drank,  a  solution  of  white-oak  bark,  and  many  other  things,  but 
without  apparent  benefit. 

PENNSYLVANIA. 

Mr.  E.  BuBEET,  Arch  Springs,  Blair  county ,  says: 

There  have  been  very  fatal  diseases  prevailing  among  fowls  in  this  localitv  for 
some  years  past.  I  have  known  many  flocks  to  nearly  all  die,  and  some  of  them 
were  composed  of  perhaps  one  hundred  and  fifty  head.  During  the  fall  I  lost  ninety 
head  myself!  The  disease  seems  to  prevail  at  any  season.  We  have  found  cayenne 
pepper,  mixed  with  corn-meal,  about  as  good  a  remedy  as  any.  There  are  many  other 
remedies  used,  such  as  alum-water,  asafetida,  red  pepper,  &o.  There  was  no  disease 
among  fowls  here  untD  the  foreign  varieties  were  brought  into  this  locality. 

Mr.  A.  M.  Dickie,  Doylestown,  Franklin  county,  says : 

I  have  given  some  little  attention  to  the  ailments  of  fowls,  as  I  keep  a  few  and 
am  interested  in  them.  The  diseases  incident  to  the  poultry-yard  are  very  little  • 
understood,  and  the  result  is  enormous  ag^gate  losses  every  year.  In  the  general 
investigation  and  study  of  the  diseases  of  tarm-stock,  veterinary  science  has,  so  far, 
ienored  or  omitted  to  study  the  ailments  of  poultry,  mainly,  perhaps,  from  the  feet 
that  poultry  are  looked  upon  as  inferior,  or  subsidiary  ferm-stock,  and  of  little  or  no 
account  anyhow.  Tills  is  a  misapprehension,  because  the  poultry  interest  is  really 
an  important  one,  susceptible  of  almost  indefinite  expansion  and  usefulness. 

The  hinderances  to  poultry-keeping  may  be  arranged  in  three  classes :  1.  Parasitic 
diseases.    2.  Catarrhal  diseases.    3.  Foul^  cholera. 

In  the  first  of  these  classes,  the  main  trouble  is  the  gape  disease,  produced  by  a 
parasitic  worm  in  the  trachea  of  young  chickens  and  turkeys. 

In  the  second  class  the  principal  msease  is  roup.  This  is  common  to  all  ages,  and 
prevails  mostly  firom  November  to  May,  and  is  much  more  prevalent  north  of  the 
fortieth  parallel  than  south  of  it.  I  think  there  are  at  least  four  distinct  diseases 
included  in  the  general  term  roup. 

The  prevailing  disease  in  iwultry  in  the  summer  months,  or  from  May  to  November, 
is  jioultry  cholera.  This  is  much  the  most  serious  and  fetal  of  the  hinderances,  and 
has  discouraged  many  poultry-keepers  south  of  the  fortieth  parallel,  aa  it  is  mainly  de- 
veloped south  of  this  lino. 

These  diseases  are  all  epidemic  in  character.  They  extend  over  large  sections,  are 
very  dostnictive,  and  in  some  localities  have  greatly  discouraged  people  to  the  detri- 
ment of  the  interest  in  poultry  production. 

If  poultry-keepers  knew  how  to  manage  or  control  these  three  classes  of  ailments, 
most  of  the  hinderances  would  be  overcome.    Any  investigation  which  will  tend  to 
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remove  or  oyerooroe  them  will  he  glftdly  mctMfpted  hf  ike  peofrfe  m  %  needed  aauaUmoe 
in  protecting  an  important  and  growing  industry. 

Tbo  general  public  has  no  appreciation  of  tho  importaiKie  and  value  of  tLe  poultry 
tnrluRtry  in  our  <x)uutry,  and  especially  on  the  Nortli  Atlantic  slope  and  Lower  LaVe 
rpj^ioii.  The  aiinui.1  products  of  the  poultry-yards  of  the  nation  are  variously  esti- 
mated at  from  $200,000,000  to  $4r)0,000,000.  The  truth  is  probably  between  these  cxr 
imnc  fibres. 

The  annual  poultry  products  of  Dttcka  cwmty  are  very  near  $2,000,000,  and  amount 
to  nioTc  in  value  than  any  other  indnstrj-  pursued  in  the  county  as  a  specialty.  It 
loa^ls  the  dairy  interest,  the  grain  interest,  the  fruit  interest,  and  aH  other  kinds  of 
live  stock  put  together.  But  this  is  prolmbly  the  lemling  county  in  the  Union  in 
poultry  TinHhietion.  There  is  nothing  to  hinder  the  business  being  generally  extended, 
except  the  drawback  resulting  from  ignorance  of  the  mann^emeiit  and  the  prevailing 
diseases. 

Mr*  J.  Ja3D5»on,  Greene  county,  says : 

Chicken-cholera  se^jnis  to  be  jwrmanently  locaUd  hen*.  It  has  not  been  so  preva- 
lent, however,  the  past  year  as  previously.  Re>medie8  ai*c  numerous  but  not  very 
satisfactory-.  So  far  as  personal  olioervation  goes,  I  think  calomel  is  used  as  a  remedy 
with  better  success  than  an^-thing  else. 

TEXAS.  ' 

Mr.  J.  E.  Gray,  Brenham,  Waahington  comity,  nays: 

A  fatal  disease  oommonly  called  cholera  exists  among  fowls  here.  The  syui]>ion]a  art 
first  a  drooping  appearance  and  disposition  to  remain  on  the  roost  until  late  in  the 
morning ;  indiuerence  about  food ;  the  wings  droox)  or  fall ;  great  thii'st,  as  they  drink 
firenuently.  Sometimes  they  show  signs  of  gai)es.  These  symptoms  continue  aom  two 
to  three  days,  when  death  ensues.  When  the  disease  strikes  a  liock  it  carries  otf  firom 
W)  to  80  per  cent.  This  season  one  Hock  of  seventy  had  but  seven  left.  My  wife 
has  used  the  following  remedies  with  apparent  success,  but  more  as  a  preventive  than 
a  cm^,  viz.,  red  pepper,  sulphur,  alum,  copi>eras,  turpentine,  or  rosin,  with  lime-water 
to  drink.  I  dissected  one  that  died  suddenly,  and  foimd  the  liver  in  almost  a  state  of 
decomx>osition.  This  leads  me  to  the  belief  that  the  liver  is  greatly  implicated  in 
this  disease. 

>Ir.  J.  H.  Ikeleb,  Millville,  Columbia  county^  says  : 

Heavy  losses  have  been  sustained  herebv  a  disease  known  as  cholera  among  ehiekent 
and  other  domestic  fowls.  Almost  every  farmer  and  chicken-breeder  in  the  county  hsB 
snffered  to  the  extent  of  almost  his  entire  Hock.  It  has  prevailed  here  for  the  last 
eight  years.  On  its  iirst  visitation  to  my  flock  (six  years  ago)  I  lost  over  one  hundred 
head  in  three  weeks.  When  attacked  with  the  disease  the  comb  and  gills  of  the  fowl 
turn  a  pale  whitish  color,  and  it  seems  stifif  and  helpless ;  it  refuses  to  eat,  and  its 
excrements  are  of  a  thin,  yellow,  greenish  color.  They  generally  die  within  fix)m 
twelve  to  thirty-six  hours.  A  great  many  remedies  have  been  tried,  but  without  smy 
beneficial  results. 

Mr.  B.  L.  HiGHTOWEB,  Elysian  Fields,  Harrison  county,  says: 

Within  the  past  twelve  yeatv  a  disease  has  appeared  among  our  fowls,  which  is  of  a 
very  malignant  chanicter,  and  very  fatal  in  its  results.  It  made  its  tirst  general  ap- 
pearance m  1H(57-W,  and  has  jire vailed  every  year  since.  It  prevails  upon  farms  that 
api)arently  have  no  more  local  causes  for  now  producing  this  or  tjny  other  disease  than 
liicy  did  years  ago,  and  before  the  disease  made  its  appearance.  My  farm,  for  instance, 
wius  opened  in  18.i8.  I  kei)t  fowls  upon  it  all  the  time,  and  had  no  clisease  among  them 
until  1868 — thirty  ycai-s.  There  were  no  changed  ctmditions  about  the  place  that  I  am 
aware  of  to  produce  the  disease. 

It  has  occurred  to  me  that  the  disease  is  erf  atmospheiic  origin  ;  thiU  it  is  carried  io 
a  wave,  like  the  epizootic  in  horses.  Yet  tho  entire  escape  of  fowls  on  some  farms^ 
while  on  all  others  around  it  they  are  aflected,  rather  overturns  this  theory.  The  dis- 
ease generally  makes  its  appearance  in  the  latter  part  of  spring  and  in  early  summer. 
In  one  or  two  instances  it  has  delayed  its  appearance  to  the  Tatter  part  of  summer. 
The  fowls  are  generally  attacked  snddenly,  and  when  in  aj>iiarcnt  perfect  hejilth. 
Some  go  to  roost  at  night  in  appilrently  gooii  health,  and  the  next  morning  are  foimd 
lying  dead  under  the  roost.  With  others  the  disease  is  more  protracted,  lliey  droop; 
the  combs  turn  pale ;  the  feathers  look  dead,  and  loosen  and  drop  from  their  bodies; 
discharges,  sometimes  copious  and  at  others  small  and  pale,  indicat  ing  non-action  of 
the  livin- :  great  thirst,  indicating  liigh  fever,  gome  live  but  for  three  or  four  days, 
and  others  fi-om  ten  to  Hftoen.  The  times  have  been  prolilie  of  so-called  remedios. 
We  have  tried  nearly  aU  we  have  heard  of;  and  have  fbund  calomel  the  most  effectual 
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of  anything  W6  haye  used.  The  roBOlt  of  our  experimentB  with  a  tea  made  of  the 
boiled  cones  of  the  "  Jamestown  weed"  causes  us  to  believe  that  to  be  a  good  remedy. 
Nothing  except  the  above  two  remedies  have  ever  seometl  to  ua  to  produce  any  good 
effect.  We  give  the  tea  as  a  drink,  and  Jilso  moisten  tlu)  meiil  that  wo  feed, to  tnem 
with  it  I  tnink  a  tonic  is  ii  good  secondary  remedy,  such  ji«  popper,  to  relieve  pros- 
tratiou  produced  by  tlic  disease. 


COmtKSPONDENCE  KELATING  TO  DISEASES  OK  TFIE  VARI- 
OUS  CLASSES  OE  DOIVIESTIO  AJSliMALS. 

AT.AHATVrA. 

Mr.  W.  P.  Cooper,  Alexaudiia,  Galhouu  couuty,  nays: 

The  disease  affecting  horses  in  this  locality  for  the  most  part  is  simply  colic,  oaased 
by  overwork  and  irregular  feofling.  All  horses  are  more  or  less  affected  with  hots,  but 
they  seldom  attack  until  disturbed  by  an  accumulation  of  gases.  To  prevent  colic, 
moderate  work,  regular  Iced,  and  a  pix)per  amount  of  green  food  are  necessary.  If  the 
physical  condition  of  the  horse  is  reduced,  disease  will  smcly  follow.  As  a  remedy  for 
cofic,  one  ounce  of  chloroform  to  three  oimces  of  sweet  milk  and  one  ^lint  of  whisky, 
nuxed  with  one  pint  of  water,  and  used  ixs  a  di*ench  at  the  mouth,  will  cui'e  ninety-nine 
oases  out  of  one  hundred.  As  a  remedy  for  hots,  drench  with  one  quart  of  lard-oil.  If 
not  relieved  in  thirty  minutes,  repeat  the  dose.  I  have  seen  the  hot  die  almost  imme- 
diately when  dropped  in  hog's  lard.  The  grub  breathes  through  the  pores  of  the  body, 
and  when  oiled  they  cease  to  breathe  and  death  ensues.  Nitric  acid  wiU  not  kill  them, 
but  oil  will. 

Native  cattle  here  are  subject  to  but  few  diseases,  but  imported  cattle  almost  all  die 
of  a  disease  we  call  murrain.  But  few  live  to  become  acclimated.  The  symptoms  are 
eyes  feverish  and  excited :  disposition  to  stand  in  water ;  very  tldrsty ;  discharges  of 
bloody  urine.  In  two  or  tnree  hours  the  animal  becomes  uneontroUalde  and  dies  sud 
denly.  On post^un'tem  examination  one  portion  of  the  stomach  is  found  perfectly  dry. 
There  is  also  found  a  large  extended  gall  or  bladder  tilled  with  bloody  secretions,  lu 
the  region  of  the  heart  are  found  collections  of  fluid  which  seems  to  be  an  overflow  of 
bile  from  the  galL    The  disease  is  very  fatal.    We  have  no  remedy. 

Cholera  is  the  only  disease  which  seems  fatal  among  hogs.  When  attacked  the  hog 
becomes  stupid,  its  eyes  matter,  and  it  is  often  stiff  and  lame.  Sometimes  the  animal 
IB  oonstlpated  and  at  others  exactly  the  reverse.  As  a  preventive,  sulphur,  copperas, 
salt,  and  strong  wood-ashes  in  equal  parts,  mixed  in  slops,  is  given  once  a  week.  Cab- 
bage leaves  are  regarded  as  an  excellent  food  for  sick  hogs,  and  many  believe  them  to 
be  a  cure  for  the  so-called  cholera. 

Mr.  L.  B.  Thornton,  Tuscumbia,  Colbert  county,  says: 

Horses  here  are  subject  to  several  difterent  diseases,  such  as  spavin,  fistula,  blind- 
ataggers,  glanders,  &e.  The  best  remedy  for  glanders  is  to  shoot  the  animal  as  soon  as 
taken,  for  the  disease  is  incurable.  Feeding  hoi'scs  on  more  oats  and  fodder  and  less 
com  will  be  found  a  preventive  for  many  of  the  diseases  which  afllict  them,  and  will 
also  keep  them  in  good  condition. 

Cattle  are  subject  to  murrain,  and  in  both  cases  the  disease  proves  fatal.  Good  pas- 
turage and  regular  salting  are  also  gooil  pi-oventiveH  of  diseases  among  cattle.  Com- 
mon coUc  in  horses  and  cattle  is  generally  cured  by  carbonate  of  lime,  a  teacupfnl  in 
ft  pint  of  water  and  used  as  a  drench. 

For  bote  in  horses  I  have  found  the  best  remedy  to  Ije  a  strong  sago-tea,  with  mo- 
UMses. 

Hogs  are  afflicted  here  with  a  disease  called  cholera,  for  which  no  reniedv  bas  as  yet 
been  found.  Calomel  is  extensively  given.  My  experience  leads  me  to  believe  that  if 
nogs  have  plenty  of  good  water,  and  are  salted  i-ogularly  and  given  sulphnnand  ashes 
and  a  supply  of  bituminous  coal  occasionally,  they  will  esrapo  many  of  the  di.seases  to 
which  they  are  subject.  A  great  many  of  the  diseases  which  atliict  swine  arc  caused 
by  worms  and  lice.  I  used  grease  and  tar  for  lice  and  calomel  for  worms,  with  good 
results.  Last  year,  when  the  hogs  were  dying  here  by  scores,  1  kept  miue  up  in  pens, 
with  plank  floors  alittle  elevated.  Ikept  the  pensclean  and  uned  eoal-oil  and  sulphur 
V)  destroy  the  lice.  I  kept  a  constant  supply  of  wood-ashes  and  coal  in  the  ]ienR,  and 
during  the  prevalence  of^the  disease  I  did  not  lose  a  hog.  They  thrived  and  fattened 
well,  and  containe<l  no  intestinal  worms  when  kUled. 

Fowls  are  subject  to  chieken-cholera,  which  is  seldom  cured.  My  experience  is  that 
if  fowls  are  kept  in  clean,  weU-ventUated  houses,  and  given  sulphiu-  and  lime  to  keep 
off  yermin,  and  are  fed  well,  they  will  remain  exempt  from  disease.    Care  and  atteu- 
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tion  to  feeding  well  are  indiBpeDBftble  to  heolthf  olneBs  in  fowls  as  well  as  all  kindi  d 
faizn-animalfi. 

Mr.  Ira  B.  Foster,  Oadsden,  Etowah  county,  says : 

Horses  are  afiGUcted  with  numerous  diseases,  the  most  alarming  and  &tal  of  which 
are  ''bots"  and  colic.  The  former  manifests  itself  suddenly  and  produces  gieafe 
agony,  which  freqaently  results  in  the  death  of  the  animal  in  a  few  hours,  occasionally 
in  a  few  minutes,  and  upon  a  post-mortem  examination  the  coats  of  the  stomach  are 
found  partiaUy  destroyed  b^r  the  wonns  or  grub.  The  symptoms  are  a  disposition  to 
frequently  lie  down,  stretching  the  head  and  neck  on  the  ground,  drawing  up  the  top 
lip  and  showing  the  teeth  plamly,  casting  the  head  back  behind  the  fore  legs  with 
nose  to  the  body,  excessive  perspuation,  but  no  swelling  of  the  body.  The  ^rmptoms 
of  coho  are  pretty  much  the  same,  and  the  two  diseases  are  often  confounded ;  but  in 
the  latter  the  boay  is  idmost  invariably  more  or  less  distended,  and  not  unfrequently 
to  an  alarming  extent.  We  have  no  reliable  remedy  for  the  bots  in  cases  where  the 
animal  is  violently  attacked.  The  main  hope  agamst  its  deadly  ravages  is  by  means 
of  preventives.  The  colic  is  more  manageable,  generally  yielding  to  large  doses  of 
carminatives  and  anti-spasmodics  and  purgatives  combined,  such  as  clove^  pepper, 
Scc»f  laudanum,  paregoric,  ether,  dbc,  and  salts,  castor-oil,  turpentine,  ^bc.  A  alu^  ox 
moistened  tobacco  inserted  in  the  rectum  is  worthy  of  triaL  By  regular  feedmg. 
watering,  and  exercise  the  disease  would  be  less  frequent.  Of  horses  violently  attacked 
b^  bots,  50  per  cent,  die  in  less  than  twenty-four  hours.  Not  more  than  5  per  cent, 
dieof  cohc. 

Distemper,  bloody  murrain,  hoUow-hom,  and  hollow-tail  are  the  diseases  which 
mostly  afflict  cattle.  The  first-named  manifests  itself  in  and  about  the  head  by  the 
issuance  of  feculent  and  corroding  pus  from  the  nostrils  and  eyes,  with  loss  of  aj^>e- 
tite,  attended  with  great  lassitude  and  exhaustion.  I  have  found  mercurial  purgative^ 
aided  by  salts,  the  most  satisfactory  remedy.  This  disease  is  not  so  malignant  ana 
fatal  as  in  former  years.  The  murrain  is  common  and  fataL  It  is  manifested  by  a 
dischaige  of  bloody  urine,  loss  of  appetite,  constipation  of  the  bowels,  fever  and  thirst, 
lassitucte,  and  a  general  drawing  up  of  the  body.  No  favorable  remedy  has  been  pre- 
sented. Cooling  cathartics  combined  with  diuretics  and  diaphoretics  have  been  txied 
with  partial  goSd  results.  At  least  50  per  cent,  die  when  violently  attacked,  and  gen 
erally  within  one  or  two  days.  Hollow-horn  is  common,  though  not  necessarily  ow* 
It  shows  itself  in  cold  horns  and  lanjg^d  looks,  loss  of  appetite,  indisposition  to  move 
about,  seeming  great  shrinkage  in  size  of  body.  If  neglected,  the  animal  will  die  from 
exhaustion  in  six  or  eight  day&  The  disease  generally  gives  way  after  boring  with  a 
large  gimlet  into  the  center  of  the  horn  (which  is  usually  found  hollow)  and  u^ecting 
vinegar,  table  salt,  and  black  pepper  daily  for  several  days ;  also  bathing  the  hocn 
near  the  head  witn  spirits  of  tn^entine.  The  hollow-tau  is  easily  detected  by  ms- 
nipulating  the  tail  from  root  to  tip.  A  ^rtion  of  the  bone  will  be  found  destroyed  by 
absorption,  say  from  three  to  ten  mches  in  lengthy  Make  an  incision  to  the  center  <tt 
the  tail  where  the  bone  is  missing,  and  insert  a  hberal. quantity  of  black  pepx>er  and 
salt.    Then  close  up  this  orifice  and  bandage  well,  and  the  animal  will  soon  recover. 

Cholera  is  the  main  disease  afflicting  hogs.  It  is  common  and  emphatically  fatal, 
often  killing  by  the  hundreds  within  a  few  day&  On  its  fijrst  appearance  it  generally 
selects  the  best  and  fattest  hogs  for  its  victims.  Although  many  remedies  have  been 
tried,  and  some  with  apparent  success,  none  seem  to  be  at  all  rehable.  A  sure  remedy 
would  save  miUious  of  dollars  annually.  A  remedy  for  this  disease  we  need^  above  all 
others.  If  found,  the  farmers  could  and  would  advance  in  prosperity  by  raising  hoa 
for  market  as  weU  as  for  home  consumption.  If  your  department  can  give  to  ^e 
country  that  remedy,  you  will  have  done  a  great  work— one  so  great,  indeed,  that  its 
merits  and  bounds  cannot  be  measured. 

Sheep,  when  in  large  fiocks  and  closely  penned,  die  by  the  hundreds  of  the  various 
diseases  which  afflict  this  class  of  animals.  Small  flocks  in  open  and  broad  pastures 
thrive,  and  would  be  remunerative  if  it  were  not  for  the  lean  and  hungry  dogs.  The 
rearing  of  sheep  is  sadly  neglected  at  the  South. 

The  cholera  among  cmckens  is  most  insidious,  and  its  causes  less  understood,  and  it 
perhaps  proves  more  fatal  than  all  other  diseases  combined.  A  great  many  die  with 
gapes.  This  disease  is  caused  by  nits  and  mites,  which  is  the  result  of  uncleanly  and 
improperly  ventilated  quarters.  A  great  many  remedies  have  been  tried.  A  v^y 
simple  one  is  to  rub  the  fowl  with  kerosene  oil,  and  put  one  or  two  drops  down  its 
throat.  This  will  generally  destroy  the  vermin.  The  better  plan  is  to  keep  dean 
houses,  as  prevention  will  be  found  worth  a  poimd  of  cure.  Tnis  is  applicable  to  all 
classes  of  farm-animals. 

Mr.  W.  J.  Eubank,  Bimiingham,  Jeflferson  comity,  says : 

There  have  been  no  diseases  prevalent  here  among  horses  since  the  epizootic  influ- 
enza, which  is  still  fresh  in  the  miuds  of  the  i)eoplo  of  the  whole  coimtry.  They  oco- 
sionaUy  die  with  colic,  inflammation  of  the  lungs,  inflammation  of  the  bowels,  &c. ; 
but  OS  there  are  no  veterinary  surgeons  hero,  little  is  known  of  the  causes  of  these  dis- 
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eases.  Cattle  occasionally  die  Trithont  mnrrain.  Goats  are  almost  fi'ee  from  disease. 
Occasionally  numbers  of  a  Hock  will  die  with  a  malady  little  known  here.  They  are 
generally  attacked  with  a  fit.  When  apparently  healthy  they  will  sometimes  begin 
turning  around,  which  they  will  continue  until  tired  out^  and  then  fall  down.  They 
may  get  up  soon  and  stagger  about  a  day  or  two  and  die.  Sometimes  they  will  lie 
around  three  or  four  days,  apparently  unable  to  get  on  their  feet.  Now  and  then  one 
will  recover  without  treatment. 

Hogs  are  afflicted  with  cholera  and  quinsy.  In  the  dry  weather,  during  summer  and 
£eU1,  when  they  are  obliged  to  lie  in  dust,  pigs  and  young  hoCT  are  frequently  attacked 
with  a  disease  that  has  only  been  known  here  some  three  or  lour  years.  Little  pimples 
make  their  appearance  on  the  body  similar  to  small-pox  sores.  The  skin  under  the 
body  and  inner  part  of  the  legs  reddens,  the  nostrils  swell,  and  the  patient  dies  within 
from  three  to  ten  days.  I  could  learn  nothing  from  a  poBUmortem  examination.  The 
lungs  and  intestines  appeared  natural.  The  disease  is  confined  solely  to  pigs  and  young 
hogs. 

Poultry  sometimes  have  cholera  and  roup.  The  former  I  know  nothing  Of,  but  the 
latter  frequently  occurs  in  cool,  damp  weath^  in  sprine.  The  head  swells,  the  nos- 
trils and  eyes  inflame,  and  discharge  a  viscid  mucus.  The  nostrils  should  be  s3rTinged 
with  a  solution  of  carbolic  acid  or  nitrate  of  silver,  and  sulphur  given  internally  in 
feed.  Where  stock  are  well  cared  for  and  supplied  with  a  variety  of  food  and  plenty 
of  salt,  they  rarely  ever  suffer  from  any  disease. 

ASEANSAS. 

Mr.  J.  M.  Pettigbew,  Gliarleston,  Franklin  county^  says: 

There  are  but  two  diseases  that  prevail  fatally  to  any  very  considerable  extent 
among  domestic  animals  in  this  county,  to-wit,  the  hog  and  chicken  cholera.  In 
this  locality  the  hog-cholera  seems  to  embrace  several  diseases ;  and  its  diagnosis  is 
various.  In  some  instances  the  hogs  have  a  slow  and  continuous  fever;  they  become 
sluggish  and  seem  loath  to  move  j  the  hair  becomes  of  a  reddish  color ;  they  have  no 
appetite.  In  this  drooping  condition  they  gradually  grow  weaker  and  weaker  until 
they  die,  but  few  recovering.  In  some  cases  the  first  symptom  is  stiffiioss  in  the  limbs 
and  joints  of  the  hogs ;  they  move  as  if  they  were  severely  foundered.  Soon  the  skin 
becomes  ulcerated  over  the  body,  and  about  the  Joints  and  nose  boils  will  break  out, 
emitting  an  offensive  purulent  matter.  Fever  accompanies  these  symptoms.  This 
type  of  the  disease  is  very  fataL    What  few  hogs  recover  shed  off  most  of  the  hair. 

in  other  instances  the  lungs  and  throat  seem  to  be  the  seat  of  the  disease.  The 
throat  and  chest  become  swoflen  and  the  animal  is  afflicted  with  a  conch  and  difficulty 
in  breathing.  These  symptoms  are  attended  with  fever,  and  prove  fatal  in  a  great 
majority  of  cases. 

The  foregoing  are  the  prevailing  types  of  the  disease  known  here  as  hog-cholera. 
By  whatever  type  of  the  disease  the  hogs  are  attacked  the  same  type  prevails  through- 
out the  entire  nerd. 

No  certain  remedy  has  been  found.  Copperas  and  blue  vitriol  are  the  most  sucoess- 
ftd'remedies  used  here.  They  are  more  valuable  as  a  preventive,  however,  than  as  a 
cure.  After  the  hoes  have  been  attacked  no  remedy  has  been  found  to  cure  any  con- 
siderable number  of  them.  A  variety  of  food  seems  among  the  best  of  the  preventives.  . 
During  the  pa.st  summer  and  fall  I  fed  my  hogs  copiously  on  peaches  and  apples  as 
they  fell  from  the  trees,  and  they  have  beeii  entirely  exempt  from  cholera  ana  other 
diseases,  while  my  neighbors'  hogs  not  so  fed  have  died  at  a  fearful  rate.  Suds  from 
common  lye-soap,  used  for  washing  purposes,  have  proved  very  beneficial  in  keeping 
hogs  in  a  healthy  condition. 

The  cholera  has  killed  quite  a  large  per  cent,  of  the  hogs  in  this  county  during  the 
past  summer  and  fall,  and  in  some  neighborhoods  it  is  stUl  prevailing. 

Chicken-cholera  has  also  extensively  prevailed  in  this  county,  and  has  been  quite 
fatal.  The  symptoms  of  attack  are  drowsiness,  the  gills  and  comb  become  of  a  purple 
color,  and  the  evacuations  are  white  and  watery.  The  liver  becomes  wonderfully 
enlarged  and  of  a  paler  color  than  the  liver  of  a  healthy  fowl.  In  most  instances  the 
fowl  becomes  exceedingly  fat.  Here  the  disease  prevails  among  chickens,  turkeys, 
and  guineas.  The  most  successful  treatment  for  the  malady  is  mercury  in  some  form. 
I  have  known  that  treatment  in  some  instances  to  prove  very  successful.  The  most 
successful  preventives  are  cleanliness  of  the  hennery,  the  sprinkling  of  lime  over  the 
floor,  and  the  washing  of  the  walls  with  lime-water.  They  shotdd  have  pure  water 
to  drink,  in  which  copperas  should  occasionally  be  put.  Wild  turkeys,  even  when 
domesticated,  seem  exempt  from  the  disease. 

Mr.  William  F.  Watkins,  La  Crosse,  Izard  county,  says: 

There  never  has  been  any  scientifio  investigation  in  this  cotmtjr  into  the  diseases  ox 
animals  or  fowls,  and  all  the  remedies  used  have  been  entirely  empiricaL  I  am  not  awar« 
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of  any  epidemic  ever  prevailing  here  among  either  liorses  or  slieen.  Our  greatest  lo«ai 
are  in  lio^fs,  wliicU  for  many  years  have  Iwen  (in  difl'erent  localities  ana  at  different 
times)  snbject  to  gi-eat  fatality.  The  disease  or  disooiics  are  confined  to  no  particular 
Hojisou  of  the  year,  but  rage  only  in  certain  localities  at  the  game  time.  One  locality 
t)f  even  a  few  miles  in  extent  may  Buffer  one  seaaon  and  be  entirely  exempt  the  next, 
while  a  noigliboiing  locality  is  suffering.  In  a  mountain  district  in  the  adJoiiiin|{ 
county  of  Stone,  last  summer,  nearly  all  the  hoffs  died.  One  farmer^  by  way  of  experi- 
ment, {jave  his  hogs  strychnia,  both  as  a  remedy  and  as  a  preventive,  and  lo^  but  a 
small  per  cent,  of  them.  Chickens  and  turkeys  are  attacked  locally,  Just  as  hoes,  bnt 
not  in  the  same  districts  at  the  same  time  that  hogs  are.  I  have  known  oalomeT^voi 
to  fowls  as  a  remedy  with  very  satisfactory  results. 

There  has  been  a  disease  called  the  black-tongue  among  cattle  in  this  county,  which 
has  only  appeared  at  intervals  of  several  years,  and  always  in  the  heat  of  8umin«r.  It 
extends  over  the  whole  country,  attacks  only  a  small  per  cent,  of  cattle,  but  kiUa  50 
per  cent,  of  those  attacked.  It  is  more  general  and  fatal  to  the  wild  deer  than  to  cat 
tie.    It  has  not  appeared  for  some  years  past. 

Mr.  W.  B.  Fltppen,  YellviUe,  Marion  county,  says: 

Our  horses  are  afflicted  with  no  other  diseases  than  distemper  and  blindHttagger^ 
Fanners  attribute  the  latter  to  feeding  new  ground  com  or  late  com,  which  is  gen- 
erally worm-eaten.  Others  attribute  it  to  the  horset  eating  nnsound  com  and  worm- 
dust.    I  know  of  no  certain  remedy. 

Cattle  are  occasionally  affected  with  murrain,  and  what  is  here  called  black-tongno. 
The  tongue  becomes  red  and  raw  on  the  upper  side,  and  if  not  attended  to  promptly, 
tmns  brown  or  black  on  top,  cracks  open^  and  becomes  so  sore  that  the  animal  cannot 
feed,  and  in  a  short  time  will  die*  This  disease  prevails  only  at  intervals.  It  is  eosUj 
cured  by  washing  the  tongue  two  or  three  times  with  a  solution  of  salt  and  copperas. 
I  suppose  the  copperas  alone  would  effect  a  cure,  as  those  herds  are  never  anected 
with  it  where  copperas  is  mixed  with  their  salt  in  tne  sununer  and  fall  months. 

Cattle  are  also  occasionally  affected  with  what  is  here  called  Texas  fever,  but  it  is 
not  incident  to  this  locality,  and  prevails  only  along  the  line  or  route  where  dioret  of 
cattle  from  Texas  have  passed.    The  disease  is  very  fatal,  and  I  know  of  no  remedy. 

I  have  observed  in  this  locality,  twice  within  a  period  of  forty  years,  a  disease  called 
"mad  itch."  I  have  never  known  a  case  cured.  At  first  the  animal  appears  fevensh 
and  not  inclined  to  feed.  In  a  day  or  two  the  eyes  assume  a  reddish  color,  and  the 
jaws,  or  skin  on  the  sides  of  the  jaws,  become  much  swollen.  When  opened  with  a 
Knife  yellow  water  drops  out  freely.  The  animal  commences  rubbing  the  Bides  of 
its  jaws  against  a  tree,  or  anything  it  can  get  access  to,  and  will  continue  to  mb 
untU  both  sides  of  the  head  are  raw.  In  two  or  three  days  death  ensues.  Before  it 
dies  it  becomes  to  all  appearances  perfectly  mad  and  furious,  but  continues  to  rub  Ha 
Jaws  imtil  death  relieves  it  of  its  sufferings. 

Mr.  E.  H.  Lee,  Diivall's  Bluff,  Prairie  county,  says: 

The  principal  diseases  affecting  cattle  in  this  county  are  known  as  dry  and  bloody 
murrain.  Dry  murrain,  which  is  supposed  to  be  caused  by  insuflScieut  supply  of  water 
is  cured  by  large  doses  of  calomel.  There  are  many  other  remedies  for  it.  We  hare 
no  Buccessfhl  remedy  for  bloody  murrain,  and  very  few  animals  attacked  by  it  re- 
cover. ^ 

Horses  are  seldom  affected  with  diseases,  but  last  summe'r  a  neighbor  lost  five  head 
with  a  malady  previously  unknown  here.  The  animals  were  taken  with  a  limpingin 
the  fore-legs,  but  recovcre<l  from  this  in  a  few  hours,  when  a  high  fever  set  in.  The 
horses  did  not  lose  their  appetites,  but  took  feed  liberally.  Eveiy  case,  and  there  were 
a  good  many  in  the  neighborhood,  proved  fatal  within  fi*om  three  to  five  days.  Manv 
diiferent  prescriptions  were  given,  bnt  they  all  failed  to  give  relief.  The  animals  did 
not  appear  to  be  much  distressed  at  any  time.  They  generally  died  very  suddenly 
and  without  a  struggle. 

Fowls  have  what  is  called  chicken-cholera,  a  disease  which  is  almost  invariably 
fatah    The  liver  is  generally  found  to  be  very  much  enlar|rcd.    I  have  tried  calomel, 

r'  line,  rhubarb,  cayenne  pepper,  copperas,  sulphur,  aiul  indeed  almost  everything 
,  without  succesa 

COLORADO. 

Mr.  William  T.  ITolt,  Colorado  Springs,  El  Paso  county,  Bays  t 

As  to  disease*  of  domestic  animals  in  this  State,  I  reply  briefly  that  cattle  here  are 

Eretty  uniformly  healthy.    Out  of  a  herd  of  over  four  thousand,  owned  by  m3r8elf,  I 
ave  not  lost  half  a  dozen  head  fi-om  sieknoas  in  the  past  four  years. 
There  is,  however,  a  poisonous  plant  growing  hero,  and  fast  extending  over  the  best 
stock-grazing  portions  of  the  State,  which  kills  annually  a  good  many  horses,  and 
threatens  to  put  an  end  to  the  bre^nling  of  horses  here  at  no  d»tant  day,  unleis  eonit 
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efficieut  autiilote  be  speedily  found.  Already  there  are  large  areas  of  what  was  a  £bw 
years  ago  the  best  grazing  portions  of  the  State  (in  the  counties  of  El  Paso,  }3ent,  aud 
Elbert)  where  it  is  now  unsafe  to  turn  out  a  horse  or  mule  at  any  season  of  the  yeoi-, 
and  almost  sin-e  death  to  the  animal  to  do  so  in  winter  when  the  glasses  are  brown  and 
dry  aiul  this  poisonous  weed  brilliantly  green  in  color  and  full  of  juice.  It  is  known 
here  among  ranchmen  as  the  '^  loco  w  eed,''  so  named.  I  tldnk.  because  its  first  eflLect 
when  eaten  is  to  make  the  animal  orft^y.  Thousands  of  dollars'  worth  of  horaBS  are 
ruined  every  year  in  tiiis  State  from  the  effects  of  this  poisonous  plant.  It  has  not,  so 
far,  killed  mauy  cattle,  for  the  reason  that,  owing  to  the  Test  numbers  of  this  class  of 
animals,  it  is  rarely  that  any  one  of  the  number  gets  sufficient  to  kill  him,  aad  being 
apparently  Itas  euscentible  to  it^  peculiar  influence  than  horses.  It  has  been  observed 
that  the  more  valuable  a  horse  is.  i.  «.,  the  more  highly  organized,  the  lees  '^loco''  it 
takes  to  intoxicate  an<l  finally  kill  hini.  No  antidote  has  yet  been  discovered,  and 
if  you  can  set  on  foot  an  iuveMiitigatio&  which  will  result  in  determining  a  sure  cure 
for  a  "locoed"  horse,  you  will  confer »  great  benefit  upon  the  stock-growing  interests 
of  this  community.  While  this  weed  has  not  yet  spread  abundantly  enough  to  kiU 
many  cattle,  it  is  bt^lie  ved  to  he  only  a  question  of  time  when  it  will  do  so,  if  not  checked. 
The  use  of  horees  being  indispensable  to  cattle-raising  on  the  plains,  this  noxious  weed 
indirectly  imposes  a  heavy  loss  upon  the  cattle-grower.  It  also  afiects  our  rams,  some- 
times kllliug  them  outright,  but  oftener  rendering  them  emaciatedi  crazy,  and  useless, 
but  this  fi^  less  frequently  than  in  the  case  of  horses. 

The  only  diseases  to  which  sheep  are  liable  here  are  scab  and  *^  sore  mouth,''  this  last. 
BO  far  as  I  know,  aifectini^  only  lanibs  before  weejiing.  Out  of  a  flock  of  ten  thousand 
sheep,  owned  bv  myself,  these  are  the  only  diseases  i  have  had  to  contend  with,  and  I 
have  found  both  easily  curable.  The  cause  of  the  s(H:e  mouth  is  not  known  here.  It 
is  not  a  general  but  rather  a  local  and  rare  disease,  and  never  fatal  if  properly  treated. 
I  have  never  seen  it  until  this  summar,  when  some  1,200  of  my  lambs  nad  it.  The  lips 
are  first  covered  with  "  chaps^"  followed  by  pustules  which  grow  thick  seaba*  These 
extend  gradually  over  the  tlnn  skin  about  the  mouth  and  into  the  nose,  making  the 
face  extremely  sore  and  feverish,  and  prevent  the  lambs  from  nursing  well  or  graicing* 
I  had  the  pustules  and  the  scabs  scraped  off  cleaA  and  ^  solution  of  carbolio  acid  i^ 
plied  with  a  brush,  which  effectually  eored  it. 

FLrOBIDA. 

Dr«  John  M.  McGehek,  Milton,  Santa  Boaa  countyy  aays: 

I  know  of  no  diseases  i^ectlng  horses  in  this  section  which  do  not  prevail  in  other 
lociditles  generally,  and  I  will  only  mention  some  remedies  which  are  new,  so  Tar  as  I 
know,  and  s<Kne  cireumstanees  connected  with  tiiose  diseases  not  generally  noticed. 
The  ^atest  fatality  seems  to  result  from  coUo,  and  a  new  remedy,  which  has  been 
need  in  this  section  of  the  South  when  all  other  remedies  have  failed,  has  been  to.  per- 
forate the  walls  of  the  abdominal  cavity  at  a  point  Just  half  way  between  the  promi- 
nence made  by  the  hip-bone  and  the  ribs.  This  remedy,  however,  has  been  recom- 
mended by  some  modem  works  on  farriery.  While  on  this  subject  I  will  here  mention 
that  before  the  war,  on  some  large  cotton  plantations,  I  noticed  that  nearly  all  of  the 
mules  and  horses  which  died  of  colic  died  on  Monday,  a  vei^  few  on  Tuesday,  and  a 
■till  Less  numbejr'oi^  other  days  of  the  week.  These  facts  I  think  point  clearly  to  a 
cause  and  a  remedy.  The  animaU  being  w(»4ked  all  the  week  in  wai-m  weather,  their 
•xercise  brings  about  a  certain  degree  of  digestion  and  appetite.  For  lack  of  exercise 
on  Bnnday  their  digestion  is  weakened,  and  in  most  instances  colic  is  the  result  on 
Monday.  It  is  plain  that  the  remedy  for  this  is  to  reduce  the  feed  on  Saturday  night 
and  Sunday. 

The  next  most  fatal  and  common  disease  affecting  horses  in  this  section  is  that  known 
here  as  "  bUnd-staggers."  It  is  first  discovered  by  some  foolish  or  unaccountable  act 
of  the  animal,  and  as  it  advances  the  intelligence  and  control  of  the  muscular  functions 
become  more  clearly  affected,  until  the  animal  seems  to  be  frenzied.  Death  generally 
ensues  within  fix)m  twenty-four  to  sixty  hours.  Examination  of  the  brain  shows 
extensive  inflammation  and  serous  effusion.  The  only  rem^Mlies  in  this  disease  in  popul ar 
use,  wliich  are  relied  on,  seem  to  he  herculcMi  and  to  some  extent  empirical.  The  first 
remedy  which  I  will  mention  is  to  bleed  profusely  on  the  discovery  of  the  first  symp- 
toms of  the  disease,  and  then  give  a  dose  of  spirits  of  camphor,  spirits  of  turpentine, 
and  tincture  of  asafetida,  and  whisky.  All  of  this  seems  very  contradictory,  but  it 
is  confidently  relied  on  by  many  who  lmv(»  witnessed  its  effects.  I  saw  it  tried  once 
in  an  advanced  stage  of  the  disease — ^too  late  for  any  remedy  to  do  any  gooil — but  iu 
two  or  three  minutes  perspiration  poured  out  from  every  pore.  I  think  if  there  is  any 
good  in  this  dose  it  is  owing  to  the  almost  caustic  and  destructive  effect  of  turpentine 
on  the  flesh  of  the  brute  creation.  I  know  that  bleeding  alone  will  not  arrest  the  dis- 
ease. The  other  remedy  is  to  take  two  switcli^s,  sharpen  and  introduce  them  through 
the  nostrUs  in  the  region  of  the  bnan,  then  give  them  a  thrust  and  puU  them  oat, 
t 
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when  the  blood  is  said  to  flow  freely,  and  if  used  in  time  the  horse  recoveiB.  I  heard 
one  man  say  that  he  once  tried  the  remedy,  and  the  horse  fell  as  dead  as  if  his  brains 
had  been  shot  through  with  a  ball.  The  preyentives  are  simple  and  sure.  They  are 
simply  sound  food.  I  know  that  damaged  grain  will  produce  it,  even  if  the  damage  is 
BO  slisht  as  not  to  be  readily  discovered,  as  now-ground  com  often  is,  or  shipped  com, 
slightly  heated  from  incipient  fermentation,  or  late  com  affected  with  smut.  My 
experience  on  these  points  is  full.  In  1836  I  lived  in  Montgomery  County,  Alabama. 
The  com  and  cotton  crop  that  year  was  a  failure.  Most  persons  got  their  com  from 
New  Orleans,  which  had  been  shipped  down  the  Mississippi  River  in  flat-boats.  ITie 
com  generally  looked  woU,  and  when  planted  came  up,  but  much  of  it  was  damaged 
and  n^at  numbers  of  horses  died  of  *'  staggers.''  I  was  a  boy  then,  and  I  heard  it 
attributed  to  the  shippe<l  com ;  and  I  have  never  kwmm  a  case  of  "  staggers  "  which  I 
could  not  trace  to  some  of  the  above-mentioned  causes.  A  few  years  ago  I  sold  some 
com  to  two  log-men  for  the  use  of  their  oxen.  They  had  one  horse  each,  and  both 
were  valuable  animals.  I  knew  the  com  had  been  heated,  and  in  the  most  urgent 
manner  cautioned  them  against  giving  it  to  their  horses.  But  they  fed  their  animala 
with  it,  and  both  horses  died  of  '^staggers.''  Some  pastures  at  certain  times  are  said  to 
produce  the  disease.  In  such  cases  it  would  seem  that  it  is  caused  by  a  web  on  the 
grass. 

The  following  remarks  on  the  treatment  of  horses  will  perhaps  be  new  to  many : 
About  twenty-mree  years  ago  I  had  a  horse  very  badly  foundered.  I  tried  various 
remedies  of  empirics,  but  my  horse  grew  worse.  After  witnessing  his  sufferings  for 
several  days  I  resolved  to  know  what  the  founder  was  (having  a  contempt  for  snoh 
works  on  mrriery  as  I  had  then  seen).  I  prepared  to  cut  into  and  lay  off  the  whole 
of  the  thin  covering  of  the  bottom  or  the  foot.  Setting  my  knife  obliquely  to  avoid 
puncturing  the  capillaries  as  much  as  possible,  I  introduced  it  at  a  point  between  the 
frog  of  the  foot  and  the  toe.  As  soon  as  I  punctured  the  thin  homy  covering  a  serona- 
looking  fluid  was  emitted.  I  extended  the  incision  far  enough  to  examine  tne  inter- 
ment underneath  this  covering.  I  discovered  the  mucous  covering  of  the  capillaries 
entirely  separated  from  the  homy  portion  of  the  foot.  The  vascular  portion  of  the  foot 
was  highly  inflamed  and  as  sensitive  as  an  exposed  nerve.  I  then  cut  into  the  other 
foot  ana  lot  out  this  serum.  It  seemed  to  me  to  be  analogous  to  an  ordinary  blister 
on  the  skm.  where  the  cuticle  is  lifted  up  and  leaves  the  mucous  coat  or  serum  inter- 
vening. Tills  serum  showed  no  disposition  to  harden  on  exposure  to  the  air  and  stop 
up  the  oriflce,  but  continued  to  be  as  limpid  as  oil  of  turpentine.  He  was  a  long  time 
recovering,  but  when  he  did  recover  the  cure  was  radical.  The  foot  was  not  the 
least  affected.  After  he  passed  out  of  my  possession  I  continued  to  inquire  after  his 
welfare.  He  never  foundered  again  or  complained  of  his  foot.  Had  this  lymph  re- 
mained in  the  foot  it  would  have  formed  a  frmgous  substance,  which  would  eventually 
have  produced  what  is  known  as  chronio  founder.  This  operation  should  never  be 
performed  until  several  days  after  the  founder  is  known  to  have  caused  this  effusion. 
The  iucision  should  not  be  large,  and  should  be  made  very  oblique  in  order  to  cover 
the  integument.  After  t^ie  inflammation  had  entirely  subsided  the  exposed  parts  were 
very  tender,  and  I  had  thin,  solid  shoes  put  on,  which  covered  the  entire  bottom  of  hia 
feet,  and  he  traveled  without  any  difficulty. 

I  have  had  several  horses  foundered  since,  and  I  never  found  any  difficulty  in  curing 
tliem  in  twenty-four  hours  by  fastening  around  their  ankles  cloth  or  rags  and  pouring 
warm  water  on  the  bandaces.  I  have  generally  carried  it  so  far  as  to  produce  blis- 
tering of  the  ankles,  which  has  sometimes  been  slow  in  curinc  up.  This  remedy  should 
be  applied  as  soon  as  the  founder  is  discovered,  and  before  the  formation  of  the  seroua 
discbarge.  In  no  case  should  the  horse  be  used  for  several  days.  I  believe  that  oil  of 
turpentine  would  answer  the  desired  end  if  used  on  the  ankle  after  several  hours'  nae 
of  the  warm  bath,  applying  after  the  hair  is  wijied  dry. 

1  have  observed  in  horses  a  very  marked  tendency  to  metastasis  when  diseased.  This 
l)eculiarity  may  account  for  their  susceptibility  to  the  action  of  counter-irritants. 

All  other  agricultural  interests  sink  into  littleness  when  compared  with  cattle-rais- 
ing. In  the  Gulf  and  South  Atlantic  coast  it  is  blended  with  our  hygiene  and  civil- 
zation,  and  yet  it  is  hard  to  find  an  example  of  any  interest  so  much  neglected. 

That  you  may  be  enabled  to  form  a  correct  opinion  of  the  losses  of  the  cattle  interest 
in  this  section,  I  will  give  you  the  system  ot  stock-raising  hero.  About  the  Ist  of 
Febmary  each  year  much  of  the  gross-range  is  burned  off,  and  all  the  young  and  ten- 
der shrubs  which  grew  up  the  previous  summer  are  killed  by  the  fire.  The  wire-grass 
first  starts  to  grow  and  puts  forth  large  bunches  of  young,  tender,  and  quite  nutritious 
growth.  This  burning  is  done  only  in  small  spots  of  a  tew  miles  square.  The  cattle 
soon  find  it  out  and  gather  on  "  the  bum."  This  burning  is  done  to  draw  the  cattle 
from  the  low  lands,  for  at  this  season  they  are  very  poor  and  weak,  and  hardly  able  to 
get  out  of  the  smallest  bog.  The  weather  is  generally  such  that,  if  there  is  much  rain, 
the  cattle  catch  cold  if  they  lie  down  at  night.  Many  become  stiff  and  lame,  and  some 
ore  never  again  able  to  rise  to  their  feet.  If  they  are  lifted  up  they  are  so  far  ex- 
hausted that  they  rai*ely  recover.    The  remainder  of  the  loss  is  in  boggy  branches* 
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where  the  cattle  reach  after  a  little  green  switch-cane.  These  losses  frequently  amoont 
to  80  per  cent,  of  the  hreeding  cows  and  a  mnoh  smaUer  per  cent,  of  the  dry  cattle ; 
bnt  as  the  heifeis  are  rarely  ever  sold  or  killed  for  beef,  the  stock  is  thus  replenished. 
If,  from  accident  or  otherwise,  fires  get  started  and  tne  woods  are  burned  while  the 
weather  is  too  cold  for  the  grass  to  grow  fast,  many  cows  gather  on  "  the  bum  "  and  • 
perish  while  nibbling  at  the  short  herbage.  This  short  grass  is  very  weakening  to 
them,  as  it  inolmes  them  to  scours.  ^ 

The  general  burning  of  the  woods  is  about  the  last  of  February.  The  weather 
at  this  time  is  usually  warm  and  the  grass  shoots  up  rapidly.  The  cattle  recover 
very  rapidly,  though  for  a  few  days  they  suffer  much  m>m  hunger,  as  the  whole 
country  is  a  charred  waste. 

About  the  1st  of  April  the  cattle-owners  appoint  a  time  and  place  of  meeting  to  make 
a  **  drive."  All  the  cattle  at  pens  are  collected  and  the  owners  separate  them.  After 
they  are  separated,  the  large  stock-owners  drive  fifty  or  one  hundred  five  or  six  miles 
'  away  from  any  other  large  body  of  stock  and  give  them  into  the  care  of  stock-minders,^ 
who  have  pens  built  for  the  separation  of  the  cows  and  calves,  and  whose  compensa- 
tion for  this  service  is  the  milk  from  twenty  to  fifty  oows  and  the  manure  from  twice 
or  three  times  as  many  dr^  cattle.  The  cows  averase  about  one  quart  of  milk  per  day. 
Since  the  partial  destruction  of  the  range  the  cows  have  calves  but  once  in  two  years. 
Very  little  milk  is  taken  from  what  are  called  the  calf  cows,  the  most  of  it  being  taken 
from  the  yearlings.  All  the  cattle  are  supposed  to  be  ipenned  every  night,  and  from 
one  to  three  acres  of  ground  is  what  i^  called  ''  trod."  On  this  "  trod  "  land  the  stock- 
men plant  com  and  sweet-potatoes.  Some  plant  a  small  patch  of  sugar-cane.  About 
the  last  of  July  or  the  first  of  August  the  calves  are  all  marked  and  branded,  and  the 
whole  herd  is  turned  loose  to  hunt  the  wild  oats  on  the  unbumed  spots  of  the  early 
spring.  They  have  fr«e  range  to  gain  all  the  strength  tkey  can  to  take  them  through 
the  winter.  Beef  so  raised  is  not  good.  It  has  but  little  flavor,  and  persons  who  are 
able  to  buy  good  Texas  or  Westem  beef  wiD  not  buy  it  if  they  can  get  the  better. 
Some  few  steers  eight  years  old  or  more  make  very  fine  beef  late  in  the  falL 

Sheep  in  this  section,  like  cattle,  suffer  from  few  diseases  except  such  as  are  brought 
on  from  neglect.  The  scab  is  a  common  disease  among  them,  and  so  far  as  I  know  but 
few  attempts  are  made  to  cure  it.  It  is  also  a  very  common  disease  among  goats. 
Sheep  likewise  suffer  from  rot.  I  have  recently  tested  tobacco  as  a  remedy  for  this 
disease.  Sheep  eat  it  very  readily  when  it  is  mixed  with  their  food,  and  soon  become 
fond  of  it.  If  properly  used,  I  thmk  it  will  effect  a  cure.  The  range  for  sheep  is  much 
better  than  it  is  for  cattle,  and  they  generally  keep  in  good  order  most  of  the  year. 

I  have  had  a  great  deal  of  observation,  but  little  experience,  with  the  diseases  of 
hogs.  During  the  war  a  good  many  hogs  died  of  cholera,  for  which  there  was  no 
remedy.  Copperas  was  usea  as  a  preventive  with  some  success.  Preventives  I  believe 
to  be  the  omy  safe  policy. 

IL^JNOIS. 

Mr,  John  W,  Eoss,  Fitt's  Hill,  FrankMn  county,  says : 

Horses  in  this  locality  are  occasionally  affected  with  epizootic  diseases.  The  malady 
comes  on  without  any  apparent  warning.  The  symptoms  are  generally  about  as  fol- 
lows: Glands  of  the  tlm)at  swollen  and  distended,  and  limbs  and  feet  swollen  j  con- 
tagious eruptive  fever,  with  inability  to  eat  or  drink ;  morbid  secretion  of  saliva,  and 
decided  constipation.  In  fatal  cases  the  disease  runs  its  course  in  from  ten  to  fif- 
teen days.  Hygienic  measures  are  about  the  only  remedies  resorted  to.  Warm 
poultices  may  with  benefit  be  applied  to  the  throat,  and  the  bowels  regulated  with 
salts  or  sulphur. 

The  disease  most  prevalent  among  cattle  is  murrain.  It  is  characterized  by  small 
vesicles  in  the  mouth,  on  lips,  gums,  and  touguo,  with  drivelings  of  saliva,  often  caus- 
ing inability  to  eat  or  drink.  These  symptoms  are  accompanied  with  fever,  swelling 
of  the  udder,  and  Ixuueness.  In  fatal  cases  the  animal  generally  becomes  unmanage- 
able, disregards  the  commands  of  the  groom,  breaks  away  and  runs  over  the  neighbor- 
hood perfectly  frantic  and  furious.  The  disease  runs  its  course  within  from  three  to 
ten  days.  Where  animals  are  affected  with  this  disease  the  bowels  should  be  regulated 
by  mild  laxatives,  and  they  should  have  comfortable  lodgings,  with  soft,  digestible 
fooil.  .  As  an  application  for  the  mouth  and  larynx,  a  mild  astringent  solution  of  half 
an  ounce  of  alum,  oxide  of  zinc,  or  sugar  of  lead  to  a  quart  of  tepid  water  will  be 
found  beneficial. 

The  most  formidable  and  by  far  the  most  destroctive  disease  of  all  is  hog-cholera 
It  often  devastates  the  whole  country  of  large  numbers  of  swine.  It  occurs  at  any 
season  of  the  year,  but  is  generally  the  most  prevalent  in  spring.  The  symptoms  are 
a  stiffness  of  joints,  no  desire  for  food  or  drink,  dry,  hot^  harsh  skin,  general  disturb- 
ance of  intemal  viscera,  nausea,  and  vomiting.  The  animal  lingers  ^on^  five  to  ten 
days,  and  generally  dies.  Decomposition  takes  place  almost  immediately  after  death« 
Various  remedied  have  been  tried,  but  with  no  decided  benefit.* 
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A  disease  known  at  oliicken-cholara  it  also  very  destmotive  to  fowls.  Wben  it  breaki 
out  in  a  fljock  it  ninall^  dectroys  the  nwwt  of  th«m.  No  remedy  hiw  boen  found  to  mio- 
ceBsfuUy  combat  the  dieease. 

.     Mr.  E.  Stevens,  HowankviUe,  Jo  Daviess  comity,  says : 

There  is  iio  special  diaeaio  prevalent  in  this  locality  among  farm  animals.  Amon^ 
horses  the  mo8t  troublesome  complaint  is  that  known  as  distenfpor  or  "  strangles."  It 
is  quite  prevalent  thronghont  the  low  eoontry  of  the  Mississippi  Valley.  It  is  invari- 
ably known  here  as  '^  distemper/'  and  is  of  variable  duration,  often  lingering  for  months, 
but  seldom  proving  fatal  to  the  fall-grown  horse.  It  attacks  horses  of  all  ages  and 
conditions,  and  is  highly  contagious  in  its  character.  The  disease  is  marked  by  three 
distinct  stages.  The  €rat  is  a  dry.  haeking  eongh,  attended  by  running  at  the  nose. 
The  discharge  at  first  to  thin  and  watery,  and  always  of  a  whitish  color.  This  dis- 
charge soon  becomes  thisk  and  pumlent,  and  the  second  staf:e  rapidly  follows  by  swell- 
ings or  tnmora  under  the  throat,  along  the  salivary  glands.  These  swellings  soon  estab- 
li&  an  abscess  in  the  throat,  whieh  rapidly  enlarges  nntil  it  breaks.  This  constitutes 
the  third  stage.  If  it  breaks  outside— whieh  it  generally  does— -matter  may  run  tor 
days  or  weeks,  and  aometimes  for  months,  but  the  danger  is  passed  if  proper  protec- 
tibon  is  afforded.  But  If  this  absoess  brean  inside,  the  horse  generally  dies  firom  suffo- 
cation or  straagolatfmi.  The  only  remedy  used  here  is  the  application  of  hot  ponlticee 
about  the  aeok  and  throat  (in  l&e  second  stage)  to  induce  suppuration  as  speedily  as 
possible. 

Hogs  are  ganarally  heaU^y,  b«tt  when  any  die  from  any  cause  it  is  invaiiablv  attrib- 
uted to  **  hog-cholera,''  when  most  likely  no  such  thing  as  cholera  ever  existed  amonff 
hogs  in  this  locality.  However,  hogs  mquently  die  here  with  quinsy  and  other  throM 
diseases.  The  most  snooosofal  treatment  I  know  of  is  to  give  frequent  small  doaes  of 
powdered  blnestone  in  sweet  milk.  I  have  also  been  successful  by  placing,  with  a 
wooden  paddle,  half  a  drachm  of  finely  polverised  blnestone  on  the  roots  of  &e  hog's 
tongue. 

F^wls  oAen  die  with  wtiat  is  known  as  '^  chicken-elMdera."  I  know  of  no  sure  rem- 
edy. Equal  parts  of  powdered  cbareoal  and  red  ocher  mixed  with  the  food  is  an  almost 
sure  preventive. 

Mr*  J.  S.  Latdcsb,  prq;>rietor  of  Cedar  Faim  herd  of  short-horai, 
Abingdcm,  Enoz  oonnty,  says: 

Diseases  of  horses  in  my  locality  consist  In  what  are  familiarlv  known  by  our  ooack 
horse-doctors  as  bots  and  epizootic,  or  distemper,  the  first  of  which  affects  the  none 
internally.  The  remedies  usually  recomjnended  and  applied  are  too  numexons  to  men- 
tion. Each  doctor  has  a  different  one,  and  the  remedies  kill  about  as  often  as  they  cure 
the  animal.  No  effectual  remedy  has  yet  been  found,  as  a  horse  once  affected  with  the 
disease  never  entirely  recovers.  The  ^ijwotie  is  a  malady  which  affects  the  lungs  and 
throat,  and  sometimes  spreads  to  the  limbs  and  body  of  the  horse.  We  have  what  is 
known  as  regular  distemoer,  which  is  of  a  milder  form  than  the  epizootic,  but  both 
are  evidently  the  same  disease.  The  quacks  have  different  remedies,  with  none  of 
which  am  I  conversant.  The  disef^e  attacks  and  destroys  animals  ranging  from  six 
months  to  two  years  of  age.  It  seems  to  be  contagious,  and  prevails  at  all  seasons  <rf 
the  yecff.  It  is  usually  more  fatal  to  older  stock,  as  about  10  per  cent,  of  those  affected 
die,  and  those  that  do  not  are  rendered  comparatively  worthless. 

The  cattle  in  this  county,  all  along  the  line  of  the  great  thoroughfares,  are  subject  to 
attacks  of  the  Texas  cattle  fever.  In  this  cotmty  we  are  annuall  v  subjected  to  it.  Then 
we  have  the  disease  known  as  blackleg,  which  is  virtually  a  blood  disease.  It  affects 
young  stock  principally,  mostly  calves  from  throe  months  to  one  year  old,  and  is  very 
rapid  in  its  course.  The  calf  frequently  dies  within  thirtjf-six  hours  after  the  tist 
symptoms  of  the  disease  are  observed.  On  skinning  the  anmial,  all  the  blood  vessels 
of  the  legs  and  neck  are  usually  found  clotted  and  g;orged  with  black  blood.  So  fiir 
no  remedies  have  been  found.  In  certain  localities  in  the  county  it  is  more  virulent 
and  fatal  than  in  others.  When  a  lot  of  stock  is  attacked  it  usually  goes  through  the 
whole  herd.  It  is  very  fatal,  and  I  regard  Jt  as  contaffious.  Perhaps  b  per  cent,  of  the 
young  stock  of  the  neighborhood  die  of  it.  Usually  the  calves  that  are  in  best  condi- 
tion die  first ;  thin  ones  are  rarely  attacked. 

Another  troublesome  and  growing  disease  is  that  of  abortion  in  cows.  The  disease 
is  little  understood — indeed  it«  causes  are  a  mystery  to  us  all.  I  believe  it  to  be  a  blood 
disease,  and  under  certain  conditions  contagious.  AVhon  once  started  in  a  herd  of  cows, 
let  them  be  ever  so  healthy,  it  is  apt  to  affect  them  all.  They  lose  their  calve«  any- 
where from  three  to  seven  months'  time.  Unless  well  cared  for  many  of  those  affected 
will  die,  or  if  they  do  not  they  will  afterwards  prove  worthless  a^  breeders.    I  have 


tried,  and  seen  tried  by  a  great  many  others,  various  remedies,  but  all  have  proved 
worthless.  Cbanping  from  one  pasture  to  another,  and  separating  the  well  from  the 
'  ^    '    "  "  "         "  "  '  "      '  but  the  disease  will  n^ 

iously  exempt.    The  opi 
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affected  ones,  will  sometimes  do  j^ood  for  a  short  season ;  but  the  disease  will  usoflJiy 
Vraak  out  a^ain^  perhaps  affectmg  cows  that  were  previously  exempt.    The  opinioB 
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generally  proviiils  that  the  disease  iB  contagions.    For  the  past  two  years  I  doubt  if  10 
per  cent,  would  cover  the  annual  losses  from  this  malady. 

Wo  annually  lose  at  least  20  per  cent,  of  all  our  hogs  and  j}ig(\  by  a  disease  commonly 
called  hog-cholera.  Many  diseases  are  classed  under  this  head,  and  some  of  them  are 
no  doubt  the  result  of  local  causes,  such  as  bad  treatment,  confinement  in  til  thy  and  ill 
ventilated  buildings  and  pens.  &,o.  Worms  in  the  throat  and  intestines  is  one  of  the 
symptoms  of  the  so-called  cholera.  Many  specifics  are  used,  but  no  cei-tain  remedy  hius 
as  yet  been  found.  Copperas,  sulphur,  charcoal,  turpentine,  asafetida,  antimony,  and 
many  other  drugs  have  been  tried,  but  usually  without  satisfactory  results.  The  dis- 
ease is  certainly  contagious,  and  one  of  the  best  preyentiyee  is  to  separate  at  once 
tbe  sick  fi'om  the  well  hogs,  and  divide  the  well  ones  np  into  small  herds.  A,  change 
of  feed  from  com  to  oats,  oran,  &c.,  will  also  be  found  oeneficiaL 

]VIr.  Nathaniel  Vose,  Whittier,  Lake  comity,  says: 

Last  spring,  horses  here  were  attacked  by  what  is  commonly  known  as  '*  home-dis- 
temper," with  some  difficulty  of  breathing,  «fec.  Their  heads  swelled  to  the  point  of 
the  mnzzlo,  and  sores  commenced  to  ^ther  and  break  on  all  parts  of  the  head,  and 
discharged  freely,  with  the  usual  runmug  at  the  nose.  The  usual  remedies  of  poysio 
and  smoking  condition-powders  with  leather,  and  in  some  cases  roweling  and  bleedmg, 
-were  resorted  to,  but  they  were  of  no  avail,  as  death  ensued  after  one  or  ttro  months 
From  my  observation  of  a  yearling  colt,  it  seemed  to  be  affected  like  a  |)er8on  with  the 
scarlet  fever,  excepting  there  was  no  difficulty  in  swallowing  food  or  drmk.  The  gath- 
erings continued  and  the  colt  became  very  much  emaciated,  yet  was  able  to  walk  about 
until  it  died.  Two  and  three  year  olds  have  died  with  it,  but  no  old  mares.  It  seemed 
to  be  a  malignant  type  of  horse-distemper.  The  disease  was  similar  to  others  whiok 
liad  the  distemper  very  light,  only  the  head  swelled  enormously  in  the  fatal  cases. 

The  foot-rot  in  sheep  has  heretofore  prevailed  to  some  extent,  but  is  about  eradicated. 
Bolphuric  acid  and  copperas  are  the  general  and  successful  remedies. 

Last  year  there  were  some  losses  by  hog-cholera,  but  no  cases  came  under  mj  per- 
■onol  observation.  This  stock  is  generallj^  healthy  hereabouts.  A  short  time  ago  I 
noticed  one  of  mypiga  had  what  i  believe  is  called  the  "  thumps."  This  was  the  only 
case  I  ever  saw.  The  pig  would  pan  t;  or  jerk  almost  like  a  person  with  the  hicoonghfiL 
only  the  jerk  seemed  more  in  the  abdomen  than  in  the  chest.  It  grew  thin  and  cUea 
after  about  six  weeks. 

Mr.  Feank  Hebe,  Waterloo,  Monroe  county,  says: 

For  the  past  yedr  the  hogs  in  my  neighborhood  have  been  more  or  leas  afflicted  with 
malarial  fever.  The  disease  commences  with  red  and  sore  eyes,  which  symptom  lasts 
a  day  or  two^  when  the  hog  grows  stiff,  shivers  with  cold  for  a  tew  minutes  at  a  time, 
with  intermittent  heat  as  or  a  fever,  after  which  it  dies  within  from  three  to  four 
hours.  My  remedy  is  twenty-four  grains  of  quinine,  given  in  sugar  ftnd  sweet  mUk,  in 
three  doses  a  day ;  or  ffiven  in  apple-butter  forced  down  the  throat,  if  the  animal  no 
longer  eats.  I  found  this  a  pretty  efiectnal  remedy.  I  give  pigs  three  or  four  grains 
of  quinine  per  day  in  some  manner. 

I  have  seen  a  few  cases  of  milk-fever  among  cows,  which  generally  killed  them 
within  from  six  to  fifteen  hours.  The  most  lingering  case  extended  into  a  period  of 
three  days.  I  had  good  success  in  administering  Qlauber  salts  and  saltpeter  in  reason- 
able doses.  In  the  early  stages  of  the  attack  I  gave  cold  water  injections  every  two 
hours.  If  badly  constipated  I  also  gave  one-biUf  pound  of  Glauber  salts  and  a  half 
pint  of  raw  linseed-oil  at  intervals,  until  a  passage  was  efiiDcted.  I  then  gave  two 
drachms  of  pulverized  camphor  in  strong  valerian  tea  and  kept  the  oow  warm. 

Mr.  James  C.  Faibbank,  Concord,  Morgan  county,  says : 

In  cattle  sonie  heavy  losses  have  been  sustained  from  "  Texas  fever,"  so  called.  The 
disease  has  been  conhned  niOHtly  to  native  cattle  in  this  vicinity,  and  to  these  only 
in  cases  where  they  have  been  in  the  same  pasture,  lot,  or  cars,  or  across  the  track  of 
the  Texas  cattle.  It  does  not  seem  to  be  contagious  fi'om  being  near  in  separate  pas- 
tures. Aliout  two  weeks  after  exposure  the  cattle  cease  to  eat  and  soon  die.  In  one 
case  a  man  had  eighty  head  of  extra  fine  cattle  just  ready  to  ship.  In  August  he 
bought  a  lot  of  Texas  cattle  and  turned  them  into  his  pastures.  Ue  then  changed 
them,  putting  the  native  fat  ones  in  the  pasture  where  the  others  had  been.  They  soon 
after  commenced  dying,  and  nothing  seemed  to  cheek  the  disease  until  eight  haadied. 
They  were  sixtcen-minurrd-pound  cattle.  A  ^leighbor  went  to  Kansas  and  brought  in 
thirty-five  or  forty  hojul  of  nteovn  weighing  about  twelve  hundred  pounds  each.  He 
did  not  know  that  tlii'V  had  been  exposed  m  any  way,  and  they  could  not  have  been 
except  in  the  cars  or  in  lots  where  tJiey  were  temporarily  Quartered.  Just  two  weeks 
after,  and  before  he  knew  anj'thing  was  wrong,  two  of  them  died.  He  finally  lost 
nearly  half  the  lot.  Some  effort  wan  luade  to  doctor  them,  but  without  success.  The 
disease  always  diHappears  with  heavy  frosts. 

Several  cows  have  recently  died,  jnst  after  calving,  with  milk-feyer.    The  only 
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thing  I  have  known  to  help  them  was  to  diench  freely  with  melted  lard  and  turpen- 
tine ;  say  one  pint  of  lard  to  two  tablespoonfrils  of  tnrpentinei  and  repeat  the  dose, 
if  necessary. 

The  hog-cholera,  so  called,  has  been  the  greatest  sconrge  we  have  ever  experienced. 
During  some  years  from  60  to  75  per  cent,  of  the  hogs  are  lost  by  it.  The  usual  symp- 
toms, as  now  manifested,  are  a  loss  of  appetite,  couffh,  an  inchnation  to  scratch  and 
sometimes  to  thump,  and  general  lassitude.  They  then  incline  to  **  pile  up "  in  their 
beds,  and  many  of  them  die  during  the  night.  No  purging  or  vomitinff  is  observed, 
but  rather  a  severe  constipation,  and  the  excrement,  is  &y  and  hard.  Many  die  just 
after  drinking,  especially  fat  ones.  Some  will  eat  tb^ir  regular  amount  of  feed  until 
Just  before  death,  while  others  will  become  greatly  emaciatod  and  linger  for  weeks  be- 
fore death  relieves  them.  Mr.  Thomas  Danby,  of  the  English  settlement,  says  he  had 
a  large  sow  to  lie  three  weeks  without  either  food  or  water,  and  then  get  welL  Some 
years  since  a  few  of  my  &t  hogs  cracked  open  on  the  back.  These  cracks  extended  to 
the  bone,  and  in  some  cases  the  fat  and  flesh  sloughed  off.  A  few  affected  in  this  way 
recovereo. 

Most  hogs  that  die  of  cholera  will  bear  gathering  up  and  hauling  to  the  grease  Vic- 
tory ;  but  a  neighbor  of  miiie,  who  had  some  very  fat  ones  die  of  a  sort  of  congestion, 
attempted  to  skin  them,  but  they  were  so  offensive  that  he  had  to  desist.  The  blood 
had  settled  all  through  them,  and  had  turned  the  fattest  portions  of  them  very  black. 
The  bones  were  very  tender  and  apparently  rotten. 

The  disease  seems  to  have  no  £ixed  or  certain  symptoms.  Sometimes  it  will  only 
attack  young  pigs,  and  only  ceases  when  there  are  none  left  to  kilL  Entire  litters  often 
die,  while  the  momer  remains  comparatively  healthy.  In  other  instances  only  fat  hogs 
may  be  attacked,  but  generally  the  heaviest  losses  are  sustained  amonj^  shoats  weigh- 
ing from  75  to  125  pounds.  Very  often  it  sweeps  over  a  whole  neighborhood  and 
X9  as  a  contagious  epidemic.  In  such  cases  only  those  exposed  to  the  disease  suffer, 
e  isolated  herds  remain  exempt.  Upon  the  first  evidences  of  the  disease  it  has  got 
to  be  the  practice  to  separate  the  nogs  and  scatter  t^em  over  the  farm  as  much  as  pos- 
sible, and  if  they  ore  being  fed  on  dry  food  to  change  them  to  grass.  This  course 
seems  to  have  a  tendency  to  check  the  disease.  The  losses  feneraUy  range  from  25  to 
80  per  cent,  of  all  the  hogs ;  sometimes  it  reaches  even  higher  than  this.  I  made  an 
estimate  once  of  a  circle  of  one  mile,  taking  my  own  place  as  the  center,  and  within 
that  circle  66  per  cent.  died.  Mr.  Danby,  spoken  of  above,  lost  one  hundred  and  sixty 
out  of  two  hundred  head. 

The  so-called  cures  are  various,  but  as  cures  they  are  mostly  failures.  Preventives 
are  often  used  with  great  benefit.  But,  however  strangely  it  may  seem,  what  may  be 
successful  as  a  preventive  or  cure  in  one  case  may  utterly  fail  in  others,  Mr.  Danby 
tried  turpentine,  using  in  one  season  ten  or  twelve  gallons  mixed  in  swill,  but  with- 
out success.  He  now  feels  that  he  has  found  a  sure  remedy  in  the  use  of  quick-lime, 
ashes,  and  salt.  He  feeds  it  to  his  hogs  once  or  twice  a  week,  and  if  they  are  ooufh- 
ing  and  not  eating  with  their  usual  relish  he  keeps  it  constantly  in  their  feed-trou^is. 
Since  he  commenced  using  this  preventive  he  has  lost  no  hogs.  Mr.  Carter,  a  relative 
of  mine  and  a  large  hog-raiser,  says  he  has  never  been  troubled  with  cholera  to  any 
great  extent.  His  reliance  is  upon  the  use  of  turpentine,  salt,  and  ashes,  regularly  and 
steadily jriven. 

J.  M.  Thompson,  a  neighbor,  thinks  he  has  a  eertaln  preventive,  and  sometimes  a 
cure  for  the  disease,  in  a  mixture  composed  of  arsenic,  copperas,  sulphur,  asafetida, 
lime,  salt,  and  ashes.  He  feeds  to  them  once  a  week,  and,  if  cholera  is  around,  oftener. 
He  regards  arsenic  as  the  main  ingredient.  Samuel  Newton  recommends  to  every  one 
the  use  of  copperas,  sulphur,  and  black  antimony.  He  says  their  constant  use  has 
proved  of  great  benefit  to  him,  as  well  as  to  others  to  whom  he  recommended  the  pre- 
scription. Mr.  H?  En^leback  fed  a  large  number  one  year  on  slops  made  from  ship- 
stuff,  bran,  &c.,  in  which  he  constantly  used  soda.  He  had  good  success,  while  others 
immediately  around  him,  who  fed  on  com,  lost  heavily.  Some  use  ashes,  sulphur,  and 
salt,  others  copperas,  ashes,  and  salt,  and  still  another  salt  and  ashes.  These  are  gen- 
erally used  as  preventives.  If  the  hogs  have  cholera  asenic  is  given,  and  if  they  are 
past  eating  they  are  drenched.  During  one  year  my  son  utterly  failed  with  all  these 
articles.  Nothing  whatever  seemed  to  do  his  -animals  any  good.  They  were  lai|;e. 
fine,  fat  ho^,  in  apparent  good  health,  yet  they  died  daily.  After  a  great  many  died 
he  was  advised  to  use  mutton  tallow.  When  this  was  used  freely  it  seemed  to  check 
the  disease,  but  when  he  ceased  to  use  it,  because  of  the  expense,  the  disease  returned 
with  great  fury,  and  swept  off  from  60  tp  75  per  cent,  of  those  left.  He  is  now  using 
J.  M.  Thompson's  remedy,  and  so  far  with  success,  I  know  of  one  case  where  a  ho^, 
seemingly  almost  dead,  was  cured  by  drenching  with  melted  lard  and  then  giving  it 
Mr.  Thompson's  arsenic  mixture.  The  experience  of  all  seem  to  be  about  this — ^pre- 
ventives are  a  success  if  used  regularly  and  judiciously,  but  if  the  hogs  are  once 
attacked  there  is  nothing  that  wiU  prove  of  much  benefit.  I  think  the  disease  is  botii 
epidemic  and  conta^ous.  I  have  been  through  two  sieges  of  it.  In  the  first  instance 
it  was  evidently  epidemic,  passing  from  east  to  west,  and  taking  all  in  its  oourse.    In 
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the  second  instance  the  disease  was  imparted  to  my  herd  by  an  Infected  shoat  that 
fonnd  its  way  into  my  inclosnre. 

I  forgot  to  mention  in  the  proper  place  that  I  found  some  benefit  result  firom  burning 
and  charring  the  carcasses  of  the  dead  hogs  and  feeding  the  refuse  to  the  living  ones. 

Mr.  J.  BALSiaEBy  Highland,  Madison  county,  says: 

As  far  as  I  can  learn  no  epidemic  or  prevailing  disease  has  shown  itself  among 
homed  cattle  in  this  county  since  the  year  1874,  when  a  herd  of  Missouri  cattle 
brought  the  so-called  Texas  fever  into  the  northern  part  of  the  county,  and  quite  a 
number  of  this  herd  died  in  a  few  days  thereafter.  My  correspondent  at  Uiat  point 
writes  that  the  remaining  part  of  the  herd  was  sold  as  soon  as  possible,  and  no  conta- 
ffion  remained.  Formerly,  when  cattle  pastured  on  our  wi}d  prairies,  many  died  of  a 
aisease  called  *'  bloody  murrain,''  but  since  they  have  their  run  on  tame  (mostly  blue- 
grass)  pastures,  I  have  not  heard  of  any  cases  of  this  disease.  I  believe  it  has  en- 
urely  disappeared.  To  insure  safety  from  disease  good  pastures  might  be  recommended, 
and  also  good  but  not  too  abundant  feed ;  good  shelter  during  stormy  weather,  partio- 
larl^  in  winter-time,  and  cleanliness  and  regularity  in  feeding  and  salting.  Some  ex- 
perienced (armers  advise  throwing  the  salt  on  the  ground,  ^a  animals  require  a  certain 
quantity  of  earth  io  keep  them  in  ffood  health. 

A  disease  from  which  many  valuable  milch-cows  die  is  the  so-caUed  milk-fever,  by 
which  they  are  attacked  soon  after  calving.  Cows — very  weU-fed  and  fat  ones— are 
almost  exclusively  exposed  to  attacks  from  this  disease,  which  Idlls  them  in  a  very 
short  time.  I  bebeve  no  remedy  is  known.  A  preventive  is  said  to  be  found  in  giving 
ft  cathartic  hiedicine  Just  before  calving  and  in  the  reduction  of  feed  some  time 
before. 

Excepting  the  occasional  visitation  of  contagious  diseases.  I  believe  the  horse  need 
seldom  oe  sick.  By  a  free  use,  of  charcoal  and  wood  ashes,  the  stomach  of  tiie  horse 
can  be  kept  in  good  condition.  The  stomach  being  all  right,  we  need  not  fear  sick- 
ness, except  from  distemper  or  other  contagious  disorders.  When  the  epizootic  was 
here  our  horses  were  frequently  fed  with  sour  apples,  and  the  disease  was  scarcely  per- 
ceptible on  them.  I  beheve  more  horses  are  kifled  by  bad  feeding,  and  in  giving  too 
much  and  too  strong  medicine,  than  die  by  disease.  This  is  wnat  one  of  my  corre- 
spondents—one of  the  best  and  most  experienced  fanners  of  our  county— writes  tome 
on  the  subject  of  horses. 

A  little  care  and  attention  will  keep  sheep  healthy.  Sheep  readily  contract  colds. 
Their  coats  fill  with  rain-water  and  snow  if  exposed  to  storms,  and  they  are  then  about 
as  comfortable  as  a  man  would  be  in  like  condition.  The  young  and  strong  do  not  feel 
it  so  much ;  but  the  older  ones  sicken,  dwindle  away,  and  many  times  me,  and  it  is 
attributed  to  different  causes  and  ailments.  Scab  is  only  introduced  into  flocks  by 
contagion.  Grub  in  the  head  can  generaUy  be  prevented  by  the  use  of  pine  tar  and 
low  sheds  to  run  into  during  hot  weather.  Ticks,  scab,  and  skin  diseases  of  every 
kind  may  be  kept  at  a  distance  by  the  frequent  feeding  of  sulphur. 

The  so-called  hog-cholera  has  prevailed  to  a  considerable  extent  in  this  county  for 
some  years  past,  and  a  great  many  hogs  have  died,  but  not  so  many,  so  far  as  I  can 
learn,  during  the  year  Just  ended  as  formerly.  Loss  of  appetite,  in  some  constipation, 
in  others  a  diarrhea,  and  a  purple  color  of  the  skin,  particularly  on  the  belly,  were 
the  symptoms.  The  duration  of  the  disease  was  seldom  more  than  two  or  three  days. 
As  preventives,  the  following  treatment  is  indicated.  A  five  run  in  a  good  pasture, 
abundant  and  pure  water,  feeding  of  vegetables,  clover,  and  fruits,  in  preference  to 
corn,  during  the  hot  season ;  free  access  to  stone-coal  (some  say  also  charcoal),  which  con- 
tains a  considerable  amount  of  sulphur.  A  good  effect  has  also  been  observed  from  the 
mixing  of  soft  soap  with  the  slops  g^ven  them.  A  cooling  dieL  rather  than  rich  and 
heating  food,  during  the  summer  particularly,  appears  to  be  or  importance  as  a  pre- 
ventive. About  twenty  years  ago,  when  several  of  my  own  hogs  died  fix)m  this  dis- 
ease, I  succeeded  in  stopping  it  by  the  use  of  the  following  prescription :  Sulphur,  2 
pounds ;  madder,  2  pounds ;  saltpeter,  1  pound ;  black  antimony,  half  pound,  well 
mixed,  and  given  at  the  rate  of  one  spoonftil  to  each  hog  twice  a  day,  with  milk, 
gruel,  or  anything  they  would  eat,  drenching  those  that  were  too  far  gone  to  partake 
of  food. 

Other  diseases  among  hogs  will  sometimes  appear,  but  they  are  not  epidemic  or  con- 
tagious—they are  less  frequent,  less  dangerous,  ana  therefore  less  important.  I|  is, 
therefore,  not  necessary  to  notice  them. 

Fowls  also  are  sometimes  afilicted  with  so-called  cholera.  Symptoms :  Loss  of  appe- 
tite, thirst,  diarrhea^nd  the  discoloration  of  the  comb,  which  turns  black.  They  die  in 
a  very  short  time.  The  cause,  or  at  least  one  of  the  causes,  seems  to  be  in  keeping  too 
lai^ge  a  number  of  fowls  on  the  same  place.  Saleratus,  mixed  with  their  food,  is  said 
to  be  an  effectual  remedy.  Boiled  barley  is  also  highly  recommended.  Improved 
breeds,  as  Shanghais  and  Bramahs,  and  perhaps  others,  appear  to  be  subject  to  apo- 
plexy. They  will  ^p  down  dead  suddenly  without  any  mdications  of  sickness.  I 
know,of  no  remedy. 
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Mr.  S.  H.  BiDDiNGEBy  Westporty  Decatur  county,  says . 

Inflammation  of  the  kidneys  is  a  common  disease  here  among  horses.  The  early 
symptoms  of  the  disease  are  those  of  fever ;  the  horse  is  nervous  and  frtHjueutly  looks 
aroimd  at  his  sides ;  stands  with  his  hinder  legs  wide  apart ;  is  unwilling  to  lie  clown ; 
shrinks  when  the  loins  are  pressed,  where  some  degree  of  heat  Is  felt ;  the  urine  is 
voided  in  small  q  nan  titles :  frequently  it  is  highly  colored  and  sometimes  bloody.  The 
treatment  consists  in  bleeding  freely ;  next  an  active  purge  should  be  administered 
and  counter-irritation  excited  as  near  as  possible  to  the  seat  of  the  disease.  For  this 
purpose  the  loins  should  be  covered  with  a  mustard  poultice.  The  horee  should  be 
wannly  clothed.  No  diuretic  should  be  given,  but  after  the  first  effects  of  the  pursing 
have  ceased  small  doses  of  white  hellebore  with  tartar-emetic  may  bo  given.  The 
animal's  legs  should  be  bandaged  and  plenty  of  water  offered  him.  His  food  should 
also  be  carefully  examined. 

I  have  hud  some  experience  with  the  disease  known  as  hog-cholera,  and  regard  it  m 
either  a  congestion  of  the  lungs  or  of  the  bowels.  A  pofi-mortem  examination  disclosed 
the  fact  that  those  that  run  off  at  the  bowels  show  a  diseased  condition  of  the  liver 
and  bowels,  while  those  that  are  not  affected  with  diarrhea  die  much  sooner  than  the 
former,  and  present  a  highly  congested  condition  of  the  lungs.  Remedies  that  have 
proved  efficacious  in  my  practice  are  such  as  sulphur  and  coal-oil  or  sulphur  and  lin- 
seed-oil given  in  small  doses  twice  a  day  until  relief  is  found.  Two  drams  of  sulphur 
to  one  ounce  of  oil  is  the  proportion  I  use. 

Chicken-cholera  is  first  observed  by  a  moping  or  stupid  condition  of  the  fowL  Foit' 
mortemexaminations  show  an  enlarged  oonditiou  of  the  liver.  I  have  relieved  fbwls 
affected  with  the  disease  with  a  strong  bnttemut-bark  ooze  mixed  with  thin  fted. 
Small  doses  of  calomel  also  relieve  them. 

Dr.  D.  W.  VoYLES,  Kew  Albany,  Floyd  county,  says : 

There  has  been  no  prevailing  epidemic  in  this  section  of  the  State  within  the  past 
few  years  affecting  any  class  of  farm-animals,  except  swine  Hud  fowls ;  and  in  tnese 
cases  almost  aU  complaints  resulting  in  death  are  summed  up  by  the  people  as  ''  hog  " 
or  "  chicken  "  cholera.  In  few  cases  of  disease  of  this  kind  that  have  come  under  my 
immediate  observation  are  found  any  symptoms  analogous  to  the  disease  of  that  name 
as  affecting  the  human  species.  The  treatment  has  been  as  empirical  and  irrational  as 
the  diagnosis  has  been  erroneous. 

As  to  swine,  the  diseases,  whether  one  or  many,  have  created  or  caused  a  fearftil  loss 
to  our  farmers,  and  discouraged  them  in  the  fhrther  pursuit  of  that  branch  of  stock-rais- 
ing ;  and  while  almost  all  sections  are  more  or  less  affected,  there  seems  to  be  more  dis- 
ease and  greater  fatality  among  the  farmers  operating  in  the  rich  valleys  of  White  and 
Wabash  Kivers ;  and  the  disease  and  loss  has  been,  I  think,  greatest  during  those  years 
of  great  overflow,  and  greatest  during  the  years  in  which  the  overflow  occurred  late 
in  the  season,  leaving  with  its  sediment  the  luxuriant  growth  of  vegetation  to  decay 
and  evolve  miasmatic  effluvia.  From  these  facts  I  think  much  of  the  loss  is  caused 
from  diseases  brought  on  by  exposure  to  miasmatic  influence. 

I  am  not  conversant  with  any  scientific  investigations  that  throw  much  light  upon 
the  cause  of  these  diseases,  or  the  pathological  conditions  found  ou  pottt-morifm  exam- 
inations in  such  animals  as  have  died.  No  treatment  has  yet  been  discovered  by 
our  farmers  so  certain  in  its  curative  effect  as  to  inspire  them  with  the  belief  that  hog- 
raising  is  sufficiently  safe  from  loss  to  insure  profitable  results.  I  am  fully  persuadwl 
that  so  long  as  they  content  themselves  in  ascribing  to  all  deaths  the  one  conunou 
cause,  "  hog-cholera,"  and  adhere  to  the  present  plan  of  empirical  treatment,  instead  of 
patiently  and  scientifically  investigating  the  causes  pro<lucing  di^Kjase  in  swine,  and 
the  various  kinds  of  disease  to  which  that  animal  is  hable,  giving  to  oiwh  its  distinct- 
ive rational  treatment,  the  subject  will  remain  a  mystery,  and  the  fearf^il  mortality 
continue  to  increase.  That  the  farming  population  of  the  country,  as  a  class,  are  not 
sufficiently  educated  to  imdertake  this  work,  is  a  fact  too  well  known  to  be  disputed; 
and  inasmuch  as  the  great  loss  from  that  class  of  animals  alone  is  not  merely  an  indi- 
vidual loss,  or  the  loss  of  a  particular  class  of  our  people,  but  through  them  a  great 
national  loss,  ii  is  unquestionably  within  the  range  of  the  duties  of  the  general  gov- 
ernment to  undertake  the  extensive  investigations  which  alone  can  accomplish  this 
result. 

What  I  have  said  in  a  general  way  in  regard  to  swine  applies  with  equal  force  to 
fowls.  The  loss,  from  whatever  cause,  is  due  to  "  cholera,"  i  n  the  opi  nion  of  most  fanuew, 
and  astringent  drinks  and  iron  mixtures  are  given,  whether  the  fowls  are  purging  or 
are  constipated  from  congestion  from  overfeedlug,  dying  from  starvation,  or  eaten  up 
by  vermin,  or  diseased  from  the  foul  air  that  arises  from  the  filthy  excretions  i-emaiu- 
mg  in  their  pens,  tmmoved  for  months,  or  from  any  of  the  many  other  causes  affeoting 
their  health. 
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No  fiual  disease  ba«  preyailed  epidainieallT  among  horMs  in  this  part  of  the  ooontry 
within  the  last  few  yean,  and  this  animal,  therefore,  is  admitted  by  common  content 
to  be  liable  to  qtiiie  a  number  of  ailments,  requiring  different  caoses  for  their  production 
and  slisht  modiilcation  in  the  administration  of  remedies  for  their  cnre ;  -but  in  the  case 
of  thu  horse,  the  naming  of  a  prerailing  epidemic  a  few  yeam  since  has  unfortunately 
caused  all  bronchial  and  catarrhal  affections  to  be  grouped  under  one  common  class  and 
namo—**  epizootic.'^  In  the  treatment  of  this  animal  for  whaterer  diBease,  we  gener- 
ally witness  tho  heroic  empiricism  praotieed  upon  the  iron  constitutions  of  the  people 
uf  two  centuries  ago  (who  sometimes  triumphedoyer  both  the  disease  and  the  doctor), 
by  a  selection  of  remedies  from  among  the  most  poisonous  and  potential  that  can  be 
found  descriljed  in  materia  wiedica,  iOl  structural  enlargements  that  do  not  warrant 
their  removal  by  the  surgeon's  knife,  instead  of  being  slightly  stimulated  locally,  in 
addition  to  sitch  internal  treatment  as  is  calculated  to  &Yor  their  absorption  and  nat- 
ural removal,  aro  pliml  with  blisters  and  the  cautery  until  the  country  is  filled  with 
valuable  aiiimak  scarred  and  crippled  for  life— living  monuments  of  the  ignorance  and 
savagery  of  their  owners  and  masters. 

These  iacts,  which  I  think  are  not  overdrawn,  show  the  impossibility  of  my  giving 
you  any  tabular  statement  of  diseases  properly  classified,  and  the  treatment  given  un- 
der any  proper  head,  becauso  the  several  diseases  affecting  each  class  of  animals  have 
not  been  investigated,  and  are  neither  understood  nor  rationally  treated.  What  I  have 
been  able  to  contribute,  therefore,  can  serve  only  to  show  the  great  necessity  for 
scientific  investigation.  The  treatment  of  domestic  animals  in  the  West  is  generally 
committed  to  self-styled  veterinary  surgeons,  whose  experience  is  alone  their  g^^^^) 
and  that  often  founded  upon  the  service  of  keeping  some  gentleman's  horse,  observa- 
tion ifi  a  livery-stable,  or  us  a  common  loafer  around  the  neighborhood  of  breeding 
establishments. 

Mr.  John  Q.  A.  Sieg,  Oorydon,  Harrison  county,  says : 

We  have  but  few  malarious  or  contagious  diseases  among  farm-animals  in  Southern 
Indiana.  Incident  to  the  hog,  we  have  what  is  known  as  cholera,  quinsy,  and  measles. 
The  cholera,  in  my  judgment,  is  typhoid  fever,  and  is  very  contagious.  I  have  exam- 
ined some  hogs  that  died  with  what  was  called  cholera.  The  symptoms  seem,  from 
what  I  have  noticoil,  to  be  about  as  follows :  First,  prostration  with  dullness  and  stu- 
pidit>r ;  in  most  cases  diarrhea  with  chilliness  and  irregular  fever.  Subsequently  there 
IS  an  increase  of  the  cerebral  difiiculties,  dry  tfkin,  tenderness  of  the  abdomen,  partic- 
ularly the  sides  of  tho  Bame,  an  eruption  of  purple  spots  on  the  alxlomeu  and  tnorax, 
and  generally  a  oough.  Usnally,  in  eight  or  ten  days,  mortification  of  the  bowels 
sets  in,  and  the  hog  dies.  Now  and  then  a  hog  gets  well,  but  it  is  an  unusual  oc- 
currence. All  remedies  so  far  are  failures.  I  would  advise  keeping  all  hogs  inclosed, 
and  not  permit  them  to  run  at  lar^e :  then  if  a  hog  should  become  diseased,  isolate  it 
immediately.  Before  adopting  this  plan  I  lost  a  great  many  hogs,  but  since  practic- 
ing it  I  have  lost  but  very  few,  and  what  I  did  lose  were  infect€»d  from  hogs  lying 
around  inclosures  where  mine  were  confined.  I  am  therefore  of  the  opinion  that  if 
this  rule  was  adopted  by  farmers  generally,  that  what  is  known  as  hog-cholera  would 
almost  disappear. 

Quinsy,  I  think,  is  the  same  disease  as  that  which  afflicts  human  beings,  and  requires 
about  the  same  treatment.  Measles  never  kills  a  hog,  but  if  butchered  while  amicted 
with  the  disease,  the  meat  is  unfit  for  use. 

In  sheep  no  disease  except  foot-nit  prevails,  and  that  only  occurs  in  low,  damp 
ground,  or  by  stabling  iu  a  damp,  unhealthy  shelter-  As  a  remedy,  the  sheep  should 
be  removed  to  high,  ury  ground,  and  separated  firom  the  well  ones.  Then  take  carbolic 
acid,  weaken  it  with  water,  and  inject  the  solution  into  the  feet  of  tho  sheep  every 
other  day  until  a  cure  is  eiiccted,  which  usually  takes  fi:om  six  to  ten  days. 

Chicken-cholera  |>re vails  to  a  greater  extent  than  any  other  disease,  and  causes  more 
loss.  It  is  not  confined  to  chickens  aloue,  but  affects  ducks,  geese,  and  turkeys  alike. 
No  remedies  have  been  discovered  that  have  proved  of  any  benefit.  I  think  goml,  clean, 
healthy  apartments,  with  plenty  of  initritioiiH  food  and  a  good  range,  will  greatly  tend 
to  prevent  the  disease.  I  have  noticed  that  during  the  butchering  season  on  the  farm 
fowls  are  entirely  free  from  disease,  and  I  would  infer  fit)m  this  that  plenty  of  meat 
tends  to  prevent  many  of  the  maladies  to  which  they  are  subject. 

]Vfr.  Joseph  Hole,  Butlerrille,  Jennings  county,  says: 

I  am  pleased  that  you  are  taking  steps  toward  having  an  investigation  of  the  causes 
of  the  u>arful  maladies  to  which  farm-animals  are  subject.  I  shall  be  very  glad  to 
render  you  any  assistance  in  my  power  for  the  furtherance  of  so  laudable  an  object. 
Horses,  cattle,  and  sheep  are  comparatively  healthy.  Chicken-cholera  prevails  to  some 
extent,  but  not  sufficiently  to  affect  the  interest. 

The  hog  disease  has  prevailed  in  this  and  a^oining  counties  for  several  years,  more, 
I  think,  as  an  epidemic  than  as  a  contagious  disease.  Cholera  is  a  misnomer,  so  far, 
at  least,  as  a  large  majority  of  the  oases  ooming  under  my  obeeryatioii  aro  oonoemed* 
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Perhaps  erysipelas  or  diphtheria  would  better  describe  the  disease,  althooffh  neither  of 
these  would,  m  all  cases,  be  correct.  What  renders  a  description  of  the  disease  more 
dlffloolt  is,  that  while  there  are  some  eeneral  syn^toms,  such  as  loss  of  appetite  with 
strong  febrile  tendencies,  yet  in  a  hera  of  hogs  there  will  be  a  sreat  variety  of  forms 
of  attack.  Thns  several  cases  of  sndden  and  complete  paralysis  nave  occorred.  While 
the  hog,  previously  in  good  health,  was  ronning  ror  the  feed  prepared  for  it,  it  has  been 
stricken  down  precisely  as  when  snot  in  the  brain  with  a  bnllet.  In  such  cases,  jKwt- 
mortem  examinations  fail  to  discover  any  nnnatnral  api>earance  of  the  intestines ;  bnt 
the  condition  of  the  longs  generally  indicates  strong  symptoms  of  congestion. 

One  of  the  common  symptoms  that  precede  an  a^ack  of  the'  disease  is  a  dry,  back- 
ing cough.  This,  however,  may  continue  for  months  without  any  fnrther  manifdsta- 
tion  of  the  disease,  thongh  generally  it  is  followed  b^  the  next  symptom,  a  loss  of  ap- 
petite. And  here  any  or  the  forms  incident 'to  the  disease,  and  which  no  one  can  fim- 
tell,  may  set  in.  Intestinal  fever  is  a  common  attendant  of  the  malady.  In  my  own 
observation  the  bowels,  as  a  rule,  are  constipated,  the  animal  passing  only  small,  hard 
pellets.  Very  rarely  fetid  diarrhea  is  observed.  Abont  70  or  80  per  cent,  of  the  cases 
prove  fataL  Of  those  that  recover,  complete  convalescence  is  not  established  nnder 
six  or  eight  weeks,  and  even  then  no  one  will  buy  them  if  those  that  have  never  been 
i^ected  can  be  had. 

No  panacea  has  been  found  for  this  terrible  disease,  nor  has  any  treatment  been 
tried,  so  &r  as  I  Imow,  that  can  be  recommended.  The  use  of  antiseptics  is  perhaps 
the  best  treatment.  Bisulphate  of  soda,  sulphate  of  iron,  turpentine,  cnarooaL  opium, 
nitrate  of  silver,  carbolic  acid,  and  creosote  nave  all  been  tried,  and  all  have  uiled  in 
bad  cases.  Preventives  are  better  than  cures.  As  a  role,  those  who  give  their  ho^ 
the  best  feed  while  in  health,  and  look  most  carefully  to  their  sanitary  condition, 
escape  with  less  loss  than  those  who  are  less  careful. 

Mr.  A.  B.  MoEEEy  Yincennes,  Knox  county,  says : 

There  are  bnt  two  diseases,  so  far  as  I  know,  that  prevail  as  epidemics  in  this  sec- 
tion of  country,  viz.,  hog  and  chicken  cholera.  The  hog-cholera  has  become  one  of 
the  most  serious  diseases  with  which  the  farmer  has  to  contend.  He  may  think  he 
has  a  fine  killing  for  the  winter,  but  the  cholera  enters,  and. in  a  few  weess  he  finds 
himself  left  witnout  enough  for  his  own  family  supply.  The  disease  presents  so  many 
different  phases  as  to  prevent  me,  with  the  little  mvestigation  I  have  given  it,  from 
attempting  a  complete  diagnosis.  A  drooping  of  the  hiSd,  loss  of  appetite,  and  an 
indisposition  to  move  are  among  the  first  symptoms  noticed.  Sometimes  there  is  a 
runmng  off  at  the  bowels,  and  sometimes  constipation  prevails;  sometimes  they  die 
in  a  few  days,  and  then  again  they  may  linger  for  weeks.  I  confess  I  do  not  under- 
stand either  the  pathology  or  the  workings  of  the  disease.  As  to  the  cures  recom- 
mended, they  are  numerous,  and  generally  oased  not  upon  a  scientifio  analysis  of  the 
lemedies  prescribed,  but  npon  the  vague  conceit  of  the  party  recommending  them ; 
and  then,  again,  all  the  different  remedies  in  turn  have  proved  failures.  If  Concress 
would  do  anything  to  throw  light  on  this  subject,  and  especially  if  a  specific  couM  be 
foimd,  it  would  prove  of  incalculable  benefit  to  the  whole  country. 

I  have  used,  and  I  have  thought  with  some  benefit,  alum  and  Venetian  red — alum 
as  an  astringent,  and  Venetian  red  as  an  absorbent.  During  the  past  summer  I  have 
used  poke-root,  given  in  slop,  in  such  doses  as  to  secure  its  alterative  effects,  and  as  a 
preventive  rather  than  a  cure.  From  its  known  effect  as  a  preventive  in  other  dis- 
eases I  have  no  doubts  as  to  its  beneficial  effects  in  this« 

Mr.  A.  M.  Sanderson,  Leesburg,  Kosdasko  county ,  says: 

A  friend  of  mine  had  a  fine  lot  of  boss  this  fall,  varying  from  pigs  to  fat  hogs.  He 
has  lost  nearly  all  of  them  by  some  disease,  probably  the  cholera.  They  were  on 
wheat  stubble  after  harvest,  and  then  on  clover  pasture.  When  first  taken  their 
evacuations  were  dry  and  hard.  This  condition  continued  about  three  days^  when 
diarrhea  would  sot  in,  and  they  would  die  within  a  few  hours  thereafter.  Nothing 
was  found  to  do  them  any  ^ood. 

There  is  a  new  disease  m  this  locality  among  horses,  called  by  fEuriers  pink-eyed 
distemper.  The  horse,  within  a  few  hours  after  the  attack,  will  become  stone  blmd. 
Some  get  over  it,  while  others  only  partially  recover  their  sight.  The  eyes  matter  and 
run  a  great  deal.  The  treatment  thos  far  has  been  merely  experimental — what  would 
seem  to  relieve  one  would  not  benefit  another. 

Chickens  in  some  localities  have  nearly  all  died  of  cholera.  In  my  own  experience 
I  have  foond  sulphur  the  only  remedy.  Mix  with  corn-meal  and  feed.  With  this 
remedy  I  have  cured  fowls  that  could  not  stand  up. 

IOWA. 

Mrs.  Mart  E.  Donley,  Enoxville,  Marion  county,  says: 
Hog-cholera  has  been  raging  all  over  our  county  for  several  years,  and  so  fiital 
has  it  proved  that  it  is  regarded  as  incurable.    Many  remedies  have  been  proposed 
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and  tried  with  no  ^ood  effect.  The  symptoniB  are,  the  animal  is  seized  with  a 
hacking  cough,  similar  to  that  of  bronchitis,  refuses  to  eat,  and  turns  of  a  purplish 
color.  I  have  seen  some  on  our  farm  where  the  cars  would  become  badly  swollen, 
and  blooil  would  ooze  out  of  them  before  death.  Diarrhea  generally  ensues.  We  have 
thought  that  in  several  instances  a  change  of  locality  abated  the  disease.  Death  gen- 
erally occurs  in  two  or  three  days  j  however,  in  many  inst^ances,  they  are  dead  be-  * 
fore  yon  know  anything  oils  them.  I  suppose  ninety-nine  out  of  every  hundred 
die,  or  ought  to,  as  they  never  do  any  good  afterward. 

Diseases  among  cattle  are  not  much  dreaded,  that  known  as  black-leg  being  perhaps 
an  exception,  I  do  not  know  any  symptoms ;  cenerallv  Und  the  animal  in  a  helpless 
condition.  If  taken  in  time,  the  disease  can  be  cured  by  an  application  of  turpen- 
tine on  the  back,  over  the  hips,  and  on  the  swollen  parts.  Must  be  bathed  in  with  a 
verv  hot  iron.    In  fatal  cases  the  animal  lives  about  three  days. 

Sheep  here  have  become  so  ba<lly  diseased  with  scab  and  foot-rot  as  to  make 
sheep-raising  very  unprofitable.  We  find  that  thorough  dipping  in  tobacco-tea  is 
a  certain  cure  for  scan.  I  have  also  heard  that  if  blue  vitriol  is  mixed  with  water 
and  the  sheep  compelled  to  walk  through  it  once  a  day  for  a  few  days  it  will 
likewise  effect  a  cure. 

The  raising  of  poultry  is  not  considered  near  so  profitable  as  in  former  years,  be- 
cause of  the  ravages  of  cholera.  The  fowl  mopes  around  or  remains  on  the  roost 
until  it  dies,  which  is  a  very  short  time.  After  death,  the  liver  is  found  swollen  to 
about  twice  its  natural  size.  The  heart  is  also  found  enlari^ed.  I  am  sure  I  have 
checked  the  disease  several  times  by  using  the  following  recipe :  One  tablespoonfnl 
of  finely-ground  black  pepper,  same  quantity  of  alum,  and  one  teaspoonful  of  soda, 
mixed  m  one  gallon  of  sour  milk,  and  placed  wher6  the  fowls  can  drink  as  often 
as  they  choose. 

KENTUCKY. 

Mr.  W.  p.  Bender,  Point  Pleasant,  (5hio  oounty,  says: 

Horses  hero  are  subject  to  various  .diseases.  The  first  is  weak  eyes,  which  sec^n 
to  be  hereditary.  As  a  preventive  I  would  recommend  more  care  in  breeding.  The 
second  is  fistula,  which  is  an  ulceration  of  the  top  of  the  withers,  caused  by  a  hurt 
or  bruise  of  the  main  sinews  of  the  neck  where  it  joins  the  top  of  the  shoulders. 
This  disease  is  not  necessarily  fatal,  though  it  requires  a  great  deal  of  care  and 
nnrsing  after  it  has  commenced  running.  Th^«  are  various  remedies.  Some  veteri- 
narians bum  with  soft  soap  and  whisky  before  the  pus  has  fbrmed,  while  others 
rub  with  turpentine  and  warm  in  with  a  hot  iron.  Alter  the  fistula  has  commenced 
running,  a  liniment  made  of  May-apple  root  is  the  most  effectual  remedy.  It  should 
be  used  two  or  three  times  a^day.  with  repeated  washings  with  soai>-suds.  The 
third  is  tetanus,  or  lock-jaw,  which  is  a  fearful  disease.  The  horse,  when  taken,  shows 
a  very  restless  disposition :  the  head  protrudes  forward ;  the  eyes  roll  back  and  seem 
to  sixdc  in  the  heaa ;  the  hmd  feet  are  drawn  under ;  the  tail  is  extended,  while  all  the 
muscles  seem  drawn  to  their  utmost  tension;  some  fever,  with  shert  and  hurried 
breatiiing.  It  is  caused  sometimes  by  a  hurt  and  at  other  times  by  overheating.  FuU 
75  per  cent,  of  the  cases  end  fatally.  The  attack  is  of  short  duration,  lasting  only 
from  two  to  four  days.  We  often  bleed  freely  fix>m  the  neck  vein,  wnich,  in  oases 
caused  by  overheating,  is  sometimes  effectnaL  in  cases  caused  by  a  nurt  I  am  of  tiie 
opinion  there  is  no  remedy  whatever. 

With  the  exception  of  a  few  cases  of  abortion  in  cows,  cattle  and  sheep  are  generally 
healthy. 

Hogs  are  affected  with  a  lameness  which  seems  to  be  a  forerunner  of  the  cholera, 
lliey  become  lame  in  one  or  more  of  their  feet ;  have  ulcers  on  their  joints,  which  last 
in  some  cases  twelve  months.  Some  have  sores  at  every  joint  and  finally  get  well  and 
make  good  hogs.    We  have  no  remedy. 

I  have  known  some  instances  of  chickon-cholera  where  all  the  fowls  on  a  farm  have 
died.  They  fall  irom  their  roosts  and  die  during  the  night.  Like  cholera  in  the  hog, 
there  seems  to  be  no  remedy. 

LOUISIANA. 

Mr.  J.  P.  Behbnes,  East  Baton  Eouge,  says: 

Charbon  often  prevails  in  this  section  of  country,  but  we  have  never  had  a  case  on 
the  place.  I  am  sure  that  nine  coses  out  of  ten  die  from  the  violence  of  the  treatment. 
Foot-evil,  or  the  scratches,  is  liable  to  occur  every  May — particularly  in  May,  I  think, 
from  the  heavy  dows,  but  I  find  no  trouble  in  arresting  it  with  an  ointment  made  of 
hog's  lard  and  black  snlphuret  of  mercurj'.  Latterly  I  have  found  carbolic  acid 
and  ointnicut  to  do  as  well,  unless  the  disease  is  neglected  too  long,  and  the  hoof 
cones  off. 
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I  had  8ev«ral  oases  of  black  tongoe  among  my  cattle  last  year,  and  cured  them  by 
mbbing  the  tongne  and  month  with  a  simple  ointment  of  lard  and  carbolic  acid.  Cat- 
tle, as  a  general  thing,  in  this  section  are  mostly  free  from  disease.  Imported  itoek 
fix>m  the  North  or  West  are  very  liable  to  die,  and  are  peculiarly  soseeptlble  to  dinnaae, 
becanse  our  native  pastures  are  not  nourishing  to  them.  We  must  grade  ap  our  graases 
^  before  we  can  successfnlly  grade  up  our  cattle.  Sheep  thrive  welL  Foot-rot  aoiiM- 
times  does  harm,  but  is  cnrod  by  anointing  with  pine  tar  and  separating  £rom  tha 
Oock.  An  abundance  of  salt  will  prevent  distemper.  Hogs  also  thrive  welL  In  soma 
parts  of  our  parish  cholera  has  prevailed,  for  which  no  e^bctoal  remedy  has  been 
found.  I  keep  my  hogs  all  summer  on  cotton-seed,  and  never  lose  any  by  disease.  Dis- 
eases among  lowls  appear  among  the  Asiatic  strains.  The  small  common  breeds  aie 
hardy  and  proliiic  of  eggs. 

KABTLAITD. 

Mr.  0.  GiNGEiOH,  Reiaterstown,  Baltimore  county,  says : 

A  disease  has  been  prevailinji^  among  cattle  in  the  vicinity  of  Baltimore  for  the  past 
twelve  or  fourteen  years,  and  in  many  cases  has  proved  fatal.  As  most  of  the  cattle 
in  this  district  are  milch-cows,  the  disease  prevails  most  extensively  among  them.  It 
is  commonly  csUled  lung-fever,  but  as  it  is  identical  with  pleuro-pneumonia,  it  ahould 
perhaps  more  properly  be  called  that.  It  has  thus  far  baffled  all  medical  skilL  It 
seems  more  malignant  where  a  large  number  of  cows  are  confined  in  lilthy  stables.  I 
know  of  several  dairymen  who  were  compelled  to  suspend  their  business  on  acooant 
of  heavy  losses  by  the  disease.  B^iovatiug  the  stalls,  whitewashing,  using  corbollo 
acid,  carbonate  of  lime,  and  smoking  the  stables  with  tar,  &c,,  have  iiad  the  effect  to 
check  the  disease  for  a  time,  but  it  is  liable  to  break  out  again.  The  symptoms  are  a 
cessation  of  the  milk  secretion^  loss  of  appetite,  and  stupor,  accompanied  with  c^nick 
pulse  and  high  fever,  and  secretions  from  the  nose  and  mouth.  Some  animals  die  within 
a  few  days,  while  others  linger  for  some  time.  Fresh  cows  are  more  liable  to  attack 
than  dry  ones.  Nearly  every  case  proves  fatal.  The  disease  is  undoubtedly  tynhoidal 
in  its  character.  Some  years  ago  a  bill  was  introduced  in  the  legislature  providing  te 
an  investigation  of  the  disease,  out  it  failed  to  pass. 

There  is  no  elass  of  animals  among  which  such  heavy  losses  ooonr  as  among  swins. 
Theps  is  certainly  something  wrong  in  the  rearing  and  management  of  hogs,  as  the 
losses  sustained  amount  to  millions  of  dollars  annually.  I  am  of  the  opinion  that  the 
cruel  system  as  now  and  for  many  years  practiced  has  a  great  deal  to  do  in  inducing 
disease  among  this  class  of  animals.  The  hog  is  an  animal  that  cannot  endure  saoE 
hard^ps  as  horses  and  cattle.  In  the  Western  and  Southern  States  swine  discuss 
prevail  to  an  alarming  extent.  In  these  States  a  most  cruel  and  imudicions  system  Is 
practiced  in  the  rearing  of  the  animals.  Raised  without  shelter  either  ttom,  the  bam- 
ing  son  of  snmmer  or  the  cold  stoims  of  winter,  it  should  not  be  wcmdered  at  that 
they  conte«ot  disease  and  die  by  the  hundreds  and  the  thousands.  Tonng  shoats  should 
not  be  fbd  entfarelv  on  com,  as  this  feed  produces  an  abnormal  growth  which  results  in 
a  weakened  vitality,  and  generally  ends  in  cholera  or  some  other  disease  incident  to 
these  animals.  In  the  Eastern  States  and  other  localities  where  the  hog  is  raised  under 
a  better  and  more  careful  svsteni,  cholera  and  other  diseases  are  not  known.  I  believe 
if  a  better  system  were  adopted  that  cholera  and  manv  other  diseases  to  which  the 
hog  is  now  liable  would  be  almost  entirely  banished.  We  have  sustained  heavy  losses 
in  this  county,  and  must  continue  to  do  so  until  a  change  is  made  for  the  better  in  the 
treatment  of  swine.  So  long  as  hogs  are  confined  in  dirty,  filthy,  muddy  pens,  and  fed 
on  nothing  but  dry,  hard  com,  we  must  expect  them  to  sicken  and  die.  The  cholera^ 
so  called,  is  also  typhoidal  in  character,  and  this  opens  up  a  wide  field  for  investiga- 
tion. 

A  disease  prevails  among  the  poultry  of  our  county,  which  has  been  very  destmetive. 
Some  farmers  have  lost  their  entire  flocks.  No  remedy  has  been  discovered.  Prevent- 
ives are  used  with  some  success.  The  poultry-house  should  be  large  and  well  venti- 
lated and  whitewashed  firequently.  The  droppings  should  be  removed  every  lew 
days,  and  near  the  door,  exposed  to  the  rain,  should  bo  placed  a  good  quantity  ox  lime. 
They  are  fond  of  this  and  will  eat  it  every  day. 

Mr.  R.  J.  WiLLOUGHBT,  Federalsburg,  Caroline  county,  says: 

We  have  a  disease  among  fowls  here  which  seems  to  affect  but  two  classes,  vis.,  tur- 
keys and  bam-yard  fowls.  The  disease  is  generally  known  as  cholera.  It  is  very 
fatiEkl,  and  kills  entire  flocks  sometimes  within  the  short  space  of  twenty-four  hours. 
It  seems  to  strike  in  spots.  For  instance,  while  the  flock  or  one  farmer  may  be  entirely 
decimated,  that  of  another,  who  may  not  reside  three  hundred  yards  away,  may  en- 
tirely escape.    We  have  not  been  able  to  find  any  remedy  for  the  disease. 

A  number  of  horses  were  lost  during  the  past  summer  and  fall  by  farmers  in  the  ad- 
Joining  county  of  Dorchester  by  a  disease  known  as  blind-staggers.    A  remedy  for  the 
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i  was  eztensiTely  used  and  prored  qnite  saooMsfril.  It  was  to  split  the  honeys 
Ibrehead  and  bind  horse-radish  in  the  cnt.  In  every  case  where  this  remedy  was  used 
in  the  early  stages  of  the  disease  the  animals  recovered.  From  sixty  to  eighty  horses 
died  of  the  disease  iu  that  county. 

MIOHiaAN. 

Mr.  Jah^s  a,  Lee,  Dowagiac,  Oass  ooTrnty,  eays ; 

Stoek  in  Michigan  is  enhject  to  but  few  diseases.  Horses  generally  have  the  dis- 
temper when  growings  which  mns  firom  one  to  two  weeks.  It  conunences  with  a  slight 
cough)  watering  of  the  eyes,  and  loss  of  appetite.  As  the  disease  progresses  the  cough 
inereases.  The  throat  and  jaws  swell,  gather  and' break,  when  the  horse  becomes 
tinable  to  swaUow,  and  dies  of  suilbcation.  The  disease  will  yield  to  mild  treatment, 
sneh  as  sweating  the  head  and  throat  with  bitter  herbs,  viz.,  wormwood,  catnip, 
hops,  &c.,  and  smoking  the  head  with  sulphur  and  old  shoe-leather.  Take  a  bidl  of 
ffood  sweet  butter  as  large  as  an  egg  and  put  it  down  the  horse's  throat  twice  a  day. 
Give  mild  physio  if  the  case  needs  it,  and  keep  the  horse  warm. 

The  most  common  complaint  among  horses  is  colic  The  symptoms  are  extreme 
uneasiness.  The  horse  paws,  lies  down  and  rolls,  gets  up  an4  lies  down  i^ain,  groans, 
begins  to  bloat,  and  continues  in  this  way  until  aeath  ensues  unless  refieved.  This 
can  invariably  be  effected,  if  taken  in  time,  by  a  dose  of  one-half  pint  of  saJt  dissolved 
in  a  quart  of  water.  It  should  be  administered  every  ten  minutes  until  relief  is 
afforded,  which  generally  occurs  after  the  third  dose. 

Worms  of  different  kinds  affect  the  horse  and  are  very  troublesome.  The  symptoms 
are  tight  skin,  rough  coat,  irreg^nlar  appetite,  and  the  appearance  of  a  yellowish  mucus 
under  the  tail.  The  horse  lifts  one  hmd  foot  to  the  belly,  draws  himself  up,  partly  lies 
down— perhaps  entirely  down— on  his  belly,  gets  up  immediately  and  goes  to  eating, 
stops  suddenly,  and  does  the  same  thing  over  again.  Give  a  common  taulesi>oonful  of 
eawpena  in  a  oaU,  followed  by  a  bran-mash  once  a  day  until  relieved;  th^n  give  a 
li«t  physie  or  turn  to  srass. 

we  nava  nine  head  of  cattle  aA»oted  with  hivn-distemper  to  one  affected  with  any 
other  disease.  I  am  well  aware  that  there  are  many  learned  men  who  sigr  there 
is  no  such  disease,  yet  I  know  by  forty  years'  experience  the  truth  of  what  I  write. 
The  animal  has  a  staring  look  and  a  yellowish  deposit  in  the  comers  of  the  eyes  next 
the  nose,  grinds  its  teetn.  hair  stands  up,  tail  soft  two  or  three  inches  firom  the  end, 
bowels  viyying  firom  costive  to  laxative.  This  continues  sometimes  for  years,  and  is 
attended  at  times  with  loss  of  appetite  and  strength.  The  pith  of  the  horn  decays  * 
and  is  discharged  at  the  nose,  and  finally  the  membrane  over  the  brain  eives  way  and 
death  ensues.  Cure :  Cut  two  inches  off  the  end  of  the  tail  to  start  the  blood,  and 
the  bone  will  be  found  lacking.  Take  one-half  pint  of  sharp  cider  vinegar,  put  in  a 
tablaqpoonfnl  of  black  pepper  and  same  of  salt ;  dissolve  well.  Then  Uike  tne  animal 
by  the  horn  and  nose  while  some  one  injects  one-half  clll  of  the  liquid  in  eaeh  ear.  If 
vary  bad,  so  that  the  animal  is  down,  bore  the  horns  with  a  spike-gimlet,  and  injeet  some 
of  the  liquid  with  a  syringe.  Give  a  tablespoonfbl  of  copperai^  and  saltpeter  hi  a  ball 
or  mash  every  day  for  a  week,  then  every  other  day  for  another  week.  Sometimes  a  cow 
will  be  in  full  flesh  and  drop  a  calf  in  midsummer,  give  plenty  of  milk,  and  do  well 
for  a  ftwdajrs ;  the  next  day  g^ve  no  milk,  and  perhaps  not  be  able  to  get  up  at  all. 
For  this  trouble  give  the  above  treatment,  with  an  occasional  shoe  of  fat  pork.  Let 
the  ohill  be  taken  from  the  wat^  she  drinks,  and  a  cure  will  be  effected.  Garget  is  a 
verv  troublesome  disease  in  miloh-oows.  The  cow  becomes  feveriBh,  the  udder  espe^ 
ciaOy.  Sometimes  the  milk  will  be  streaked  with  blood,  and  affain  appear  lumpy.  <»■ 
both.  Wash  the  bag  with  bitter  herbs  steeped  in  vinegar.  Give  a  tablespoonnil  of 
poke-root^  pounded  fine,  in  a  bran-mash,  twice  a  day.  Also,  insert  a  seton  in  the 
brisket  with  a  piece  of  poke-root. 

Hog-eholera  is  increasing  to  an  alarming  extent  The  first  symptom  is  generally 
observed  in  the  animal  carrying  his  nose  near  the  around,  with  a  generally  dull  ap- 
pearance, slight  cough  at  first,  and  swelling  under  tne  throat.  Some  are  first  taken 
with  severe  purging.  All  these  symptoms  Increase  in  Intensity  until  death  ensues, 
which  usually  occurs  in  ftom  twenty-four  to  thirty-six  hours.  No  cure  has  yet  been 
fi>iind.  Strone  wood-ashes  and  eopperas  are  regarded  as  preventives.  I  have  cured 
some  by  drenching  with  copperas,  sulphur,  and  asafetida. 

MI8S0UBI. 

Dr.  R.  BucKHAM,  Phelps  city,  Atchison  county,  says : 

Our  loss  in  hogs  by  what  is  improperly  called  cholera  has  been  very  great.    In  the 
wipter  of  1865-^  the  losses  amounted  to  at  least  |100,000.    The  symptoms  are  gen- 
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erally  stapor,  indisposition  to  move,  stiffiiess  in  tho  joints,  eyes  weak  and  watery, 
sometimee  red;  constipation  of  the  bowels;  discharges  black  and  hard  at  fii^t.  In 
some  cases  diarrhea  sets  in  with  bloody  discharges  and  vomiting ;  high  fever  and  grea4 
thirst ;  occasional  bleeding  from  the  nose ;  in  some  cases  they  have  coQghf  ia  othen 
none ;  the  skin  tnms  a  dao:  purple  on  the  sides,  abdomen,  and  throat.  The  duration 
of  the  attack  varies  firom  one  day  to  a  month.  I  think  about  80  per  cent,  of  thooe 
attacked  die.  Those  that  recover  peel  off  like  a  child  with  scarlet  fever.  Fost-mor^ 
tern  examinations  reveal  the  following  diversity  of  phenomena :  Congestion  of  the  kid- 
neys ;  blood  in  the  ureters  and  bladder.  In  other  cases  these  organs  ajipear  healthy, 
and  the  bowels  contain  a  green,  degenerate  bile  of  an  acid  character ;  in  other  cases 
the  liver  is  black  in  a  state  of  decomposition  with  empty  gall-bladder ;  again  the  ^leea 
is  congested  and  distended  to  three  times  its  normal  condition.  In  some  cases  tho  lungs 
showinflammation,  with  darkspotsinterspersedthrough  them;  and  again,  in  some  cases, 
the  stomach  contained  a  green  acid  fluid,  tho  action  of  which  had  destroyed  the 
mucous  coating  of  the  walls  of  the  stomach,  rendering  it  not  thicker  than  brown  paper. 


It  will  be  seen  from  this  that  different  organs  are  affected  in  different  hogs 
with  the  same  disease.  I  have  paid  particular  attention  to  the  progress  of  the  disease, 
and  I  am  satisfied  it  is  contagious.  In  all  cases  where  healthy  hogs  have  come  in  con- 
tact with  diseased  ones  they  have  been  infected.  I  know  of  no  remedy.  We  have  tried 
everything  recommended,  but  without  success.  The  only  safety  is  in  preventives^  and 
the  surest  preventive  is  to  kee]^  sick  hoes  away  from  the  well  ones. 

A  few  cattle  have  been  lost,  in  pens,  by  a  disease  which  seems  not  to  be  nnderstood 
here.  I  am  told  by  those  who  have  made  examinations  that  after  death  daiic  congested 
blood  is  found  about  the  joints.    There  is  no  cure  that  I  know  of. 

Cholera  exists  among  fowls,  and  it  is  quite  fataL  About  60  per  cent,  of  thoss 
attacked  die.  Smart-weed,  cut  fine  and  mixed  with  dough  or  given  in  strong  tea»  is  a 
good  remedy. 

Mr.  John  T.  Gibbony,  Lamary  Bartx)n  county,  says : 

Cattle  have  suffered  considerably  in  various  portions  of  this  county,  and  quite  a 
number  have  died  from  Texas  fever,  a  disease  contracted  from  herds  of  Texas  cattle 
which  were  driven  through  the  county.  I  have  heard  of  no  successfhl  remedy  for  the 
disease.  The  contagioil  was  confined  to  the  different  localities  through  which  the  cat- 
tlepassed,  and  did  not  spread. 

Hbg-cholera  carried  on  a  number  of  hoes  during  the  past  year.  Those  on  the  prairi^ 
,  did  not  suffer  to  such  an  extent  as  they  Sid  in  omer  localities.  The  disease  seemed  to 
be  more  prevalent  in  the  timber-lands  and  along  its  margins.  Hero  the, hogs  were 
allowed  to  run  at  lam  in  great  droves.  The  land  was  low,  and  in  some  places  wet, 
while  on  the  prairies  it  was  dry ;  besides,  they  were  confined  together  in  small  herds. 

Mr.  Georob  S.  SELYiDaE,  Wheatlaiid,  Hickoiy  county,  says : 

Since  the  passage  of  State  laws  prohibiting  the  grazing  of  Texas  cattle  on  the 
prairies,  mature  cattle  have  been  healthy.  Calves  are  often  affected  with  a  disease 
known  as ''  blackleg."  About  90  per  cent,  of  those  attacked  die.  The  symptoms  are 
lameness  in  one  leg  (more  generally,  I  believe,  the  right  forward  leg),  ears  pitched 
forward,  and  nose  £y.  This  condition  lasts  from  ten  to  thirty-six  hours,  when  one  in 
ten  will  probably  begin  to  rec<jver ;  the  other  nine,  of  course,  die.  I  have  tried  blood- 
letting and  active  cathartics  without  effect.  I  have  not  known  any  other  remedies 
tried.  A  rather  remarkable  feature  of  this  disease  is  that  the  fat,  well-fed  calves  are 
generally  the  first  attacked,  and  if  any  escape  it  is  the  lean  ones.  This  feature  of  the 
disease  has  led  some  breeders  to  adopt  as  a  preventive  a  seton  passed  through  the 
loose  skin  on  the  under  side  of  the  neck,  by  which  a  slight  suppuration  is  kept  np. 
Those  who  have  tried  it  claim  that  this  is  an  absolute  preventive. 

Sheep  are  healthy  here,  with  the  exception  of  an  occasional  case  of  scab  or  foot-rot, 
diseases  too  well  known  to  require  mention. 

Under  the  head  of  diseases  among  hogs  many  pages  might  be  written.  In  1876  our 
fEtfmers  lost  heavily,  probably  one-iourtn  of  what  should  have  been  their  income  fat 
thovear.    Some  lost  all,  after  feeding  out  the  enormous  crop  of  1875. 

Tue  disease  is  what  is  generally  known  as  hog-cholera.  It  presents  itself  in  throe 
distinct  forms :  One  in  vomiting  and  purging,  presenting  something  of  the  symptoms 
of  cholera  in  the  human  system.  In  another,  severe  constipation ;  and  in  yet  another, 
the  symptoms  of  quinsy,  without  the  swelling  under  the  throat.  And  yet  we  call  it 
all  cholera ! 

It  would  be  hard  to  enumerate  half  the  medicines  that  have  been  tried  and  found 
wanting  as  remedies  for  this  disease.  But  after  aU  we  know  absolutely  nothing  of 
the  seat  of  tho  disease  or  its  causes.  Those  who  have  not  ^^  doctored"  at  all  have  tfoed 
as  well  as  those  who  have. 

The  same  remarks  are  at^plicable  as  to  fowls ;  we  have  suffered  much  and  learned 
nothing.  I  have  talked  with  a  number  of  our  best-informed  stock-men,  and  even  with 
physicians,  and  find  their  theories  differ  so  widely  that  I  hardly  think  it  worth  while 
to  give  them. 
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Mr.  John  Hoenbaok,  Carthage,  Jasper  county,  says: 

We  have  hod  no  prevalent  diseases  among  horses  since  the  epizootic,  fonr  years  ago, 
except  the  common  hoise  or  colt  distempter,  which  seldom  is  treated  with  medicine  or 
proves  fatal. 

There  is  and  has  been  a  fatal  disease  prevailing  among  the  cattle  of  the  county.  It 
is  known  as  Texas  or  Spanish  fever,  and  is  very  fataL  During  the  past  summer,  where- 
ever  Texas  or  Southern  cattle  were  herded  nearly  all  the  home  or  native  stock  of  cattle 
died  ofif.  In  some  neighborhoods  and  settlements  there  are  scarcely  any  cattle  left. 
When  fiist  taken  they  api>ear  to  droop  arouiid  for  a  day  or  two,  looking  very  gaunt 
and  hollow.  They  ^so  have  a  hot  fever,  with  little  or  no  appetite.  About  the  third 
day  they  appear  to  fail  very  rapidly,  and  in  many  cases  do  not  live  beyond  the  fourth 
day,  and  rarely  if  ever  longer  than  the  sixth.  If  examined  after  death  the  stomach 
or  manifold,  and  the  food  contained  therein,  will  be  found  as  dry  as  dry  light  wheat 
bread,  and  the  folds  of  the  stomach  will  be  about  as  tender  as  wet  Drown  Pt^^w* 
There  are  many  reported  remedies  for  the  disease.  I  have  tried  a  great  many  of  tnem 
myself,  but  have  never  succeeded  in  curing  a  single  animal.  I  think  the  only  pre- 
ventive or  remedy  is  to  keep  the  Texas  cattle  away  from  our  native  stock.  Our  cattle 
never  have  the  disease  umess  they  run  with  or  are  grazed  on  the  same  pasture  with 
Texas  cattle. 

For  the  past  two  years  we  have  suffered  to  some  extent  with  diseases  among  hogs. 
The  disease  is  called  cholera  by  many  persons,  but  instead  of  but  one  I  think  there  are 
many  diseases.  During  last  summer  and  fUl  a  great  many  pigs  and  shoats  died.  Some 
would  die  in  a  very  few  days  after  being  taken  sick,  while  others  would  linger  along 
and  live  for  nearly  a  month.  It  is  iaj  opinion  that  most  of  the  pigs  and  shoats  thM 
were  lost  died  fix>m  the  effects  of  worms.  Soon  after  death  a  great  many  small  worms 
would  crawl  out  of  the  nose  and  mouth,  and  when  cut  open  and  examined  the  stomach 
and  lungs  would  be  found  infested  with  large  numbers  of  small,  white,  wiry-looking 
worms.  I  am  of  the  opinion  that  some  of  the  larger  hogs  died  of  the  genuine  hog- 
cholera,  but  I  have  heard  of  no  certain  remedy  for  it. 

Nearly  every  summer  a  disease  prevails  among  fowls  in  this  county.  I  think  the 
disease  is  what  is  generally  known  as  chicken-cholera.  We  have.no  certain  remedy 
for  it. 

Mr.  BoBEBT  W.  Feitts,  Lanes's  Praiiie,  Maries  county,  says : 

Cattle  were  quite  healthy  here  until  late  in  the  fall,  when  a  few  oases  of  what  is 
generally  termed  the  blackleg  occurred.  There  were  some  half-dozen  oases  in  my 
neighborhood,  all  of  which  proved  fatsA.  The  animal  generally  lives  ftom  tWenty- 
four  to  forty-eight  hours  after  the  attack  seta  in.  Before  death  stiffiiess  occurs  in  the 
hind  parts,  generally  in  one  hip  or  leg ;  the  head  and  ears  droop,  and  dullness  and 
stupor  are  observed.  Fever,  and  a  oeneral  quivering  of  the  flesh,  eepeciaUy  in  the 
hind  parts  where  the  disease  seems  to  be  located,  also  are  observable.  After  death  the 
leg  has  a  black  or  bruised  appearance  under  the  skin.  Other  parts  seem  natural  ex- 
cept the  ^dl,  which  appears  enlarged.  Several  remedies  were  tried,  but  all  Mled  to 
give  reUral 

We  have  a  disease  among  hogs  that  has  killed  about  10  per  cent,  of  them  in  this 
neighborhood.  Some  people  term  it  cholera,  some  measles,  and  some  lung-disease.  It 
is  nrst  discovezed  by  the  hog  refhsing  to  eat  and  lyinc  around  in  a  stupid  condition. 
Sometimes  they  will  both  prurge  and  vomit,  sometimes  they  will  purge  and  not  Yomit. 
or  vomit  and  not  purge,  and  sometimes  they  will  do  neither.  After  death  the  neck  ana 
chest  turn  spotted,  and  the  insides  are  often  quite  pled.  Sometimes  they  appear 
nearly  rotten ;  at  other  times  nothing  of  an  unusual  diaracter  is  observed.  The  dura- 
tion of  the  disease  is  from  one  to  three  days,  but  occasionally  a  case  will  linger  for  a 
week.  After  recovery  fh>m  the  first  attack,  when  attacked  a  second  time,  a  cough  sets 
in,  and  they  usually  die  in  a  short  time.  Those  that  recover  are  hard  to  make  thrive 
or  look  well  again,  so  it  is  genendly  decided  here  that  but  little  is  gained  by  a  cure. 
Several  remedies  have  been  tried— in  fact  nearly  everything  that  could  be  thought  of 
— ^but  nothing  has  proved  very  successful.  I  had  several  hogs  attacked,  but  lost  none. 
•I  used  turpentine  as  a  remedy.  I  was  compelled  to  drench  some  of  them,  but  generally 
I  was  able  to  administer  it  in  slops  or  over  their  feed.  I  told  my  neighbors  of  it,  some 
of  whom  tried  it  and  were  successful,  while  others  pronounced  it  a  railure.  I  believe 
If  used  properly  and  in  time  it  is  not  only  a  preventive  but  also  a  cure.  From  a  tea 
to  a  table  spoonful  twice  a  day  for  two  or  three  days  is  the  way  I  administer  it.  The 
disease  seems  to  be  contagious,  as  it  is  seneraUy  from  seven  to  nine  days  after  it  makes 
its  appearance  amon^  a  gang  of  hogs  before  others  take  it,  and  then  dozens  may  be 
attacked  within  a  period  of  twenty-four  hours.  Dr.  Grace,  who  lost  a  hundred  head 
by  the  disease,  tried  drugs,  but  finally  gave  the  matter  up  and  considered  the  malady 
incurable. 

Mr.  Albebt  Badgeb,  Nevada,  Vernon  comity,  says: 

Last  year  this  county  lost  many  thousands  of  dollars  in  horses,  cattle,  and  hogv> 
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and  this  year  soenis  to  be  no  oxoeptioo,  as  the  samo  diBeases  hare  proTailod  to  a  greater 
or  less  extent  evciy  year  for  thirty  years  past.  I  l>eUeve  tliis  caii  be  said  of  every 
county  in  the  State.  At  least  eighty  head  of  horses  have  died  in  this  county  ainoe 
October,  1877,  firom  the  eflfects  of  eating  wonn-caten  com,  and  in  all  probability  m 
many  more  will  die  before  grass  comes  in  the  spring.  It  is  true  this  loss  can  be  avoided 
by  cawfuUy  removing  all  -worm-dust  from  the  com  before  feeding,  but  many  neres 
know  the  danger  until  too  late.  Otliers,  boys  and  hired  help,  although  often  warned 
to  be  careful,  are  Just  the  opx>o6ite.  The  symptoms  of  the  msease  are  various ;  some- 
times it  results  in  blind-staggers,  crazy  fits,  stuniditjr,  and  general  prostration ;  some- 
times they  will  sit  for  a  long  time  like  a  dog.  i  believe,  from  the  start  they  are  par- 
tiallr  blind,  or  entirely  so.  The  disease  has  never  been  cured,  and  we  sorely  need  an 
antidote  for  this  worm-poison. 

We  also  lose  quite  a  large  per  cent,  of  horses  every  year  by  bots.  The  fly  which  pw)- 
duoes  this  grab  is  very  plentifiil  in  prairie  countries.  Sj^ecifics  are  used  which  some- 
times succeed  in  causing  the  worms  to  let  go,  otherwise  the  horse  dies.  I  lost  one  of 
the  finest  animals  in  tnis  part  of  the  county  during  the  past  summer,  within  fiity 
minutes  after  he  was  attacked.  One  of  my  neighbors  lost  two  last  week,  and  00  they 
go 

The  most  troublesome  disease  among  cattle,  which  yearly  hangs  to  us,  is  blackly 
for  which  we  have  no  preventive  or  cure.  The  disease  is  most  prevalent  and  law 
among  calves  and  young  stock.  It  invariably  attacks  and  kills  the  fattest  and  most 
promising  calves,  and  feaves  the  poor  and  runty  ones.  Either  a  preventive  or  euro 
would  save  millions  of  dollars  annually  to  the  people  of  this  State.  I  might  as  well 
state  hete  that  a  drove  of  Texas  cattle  slipped  through  this  oountv  in  September  laeL 
Mid  left  a  disease  which  killed  at  least  ^.obO  worth  of  native  stock.  I  Jost  five  head 
ci  cattle  myself  by  it,  and  I  can  say  with  all  trath  that  we  would  all  feel  much  sate 
if  we  had  a  remedy  for  this  terrible  scourge. 

marw  yoek, 
Mr.  P.  E.  WHiTE^Beninark,  Lewis  county,  says : 

A  new  disease  mode  its  appearance  the  past  summer  among  horses,  whioh  is 
called  spinal  meningitis,  and  bafiSes  all  medical  skill.  In  the  last  case  which  came 
under  my  observatioQ  the  horse,  to  all  appearance,  was  well  in  the  moming  but 
died  before  noon.  The  animal,  when  attacked,  begins  to  droop  very  suddenly,  re- 
fuses to  eat,  shows  signs  of  pain,  drops  to  the  ground,  and  is  never  again  am  to 
rise.  They  usually  lie  flat  on  one  side,  and  never  seem  to  move  a  muscle  even  in  the 
throes  of  death. 

Colic,  in  its  various  forms,  causes  the  death  of  more  of  our  valuable  hoones  than  any 
other  disease,  and  an  efleetlve  remedy  would  be  of  great  value  to  the  ownen  of  tfiniB 
animals.  Various  remedies  have  been  pceseribed  for  this  disease,  but  they  oftsn  ttiL 
Colio  terminates  one  way  or  the  other  in  a  v«y  fow  hours,  and  thexefixa  raqoira 
speedy  and  carefnl  treatment. 

We  do  not  know  of  any  prevailing  disease  in  the  herds  of  our  county  except  that  of 
abcHTtion  amon^^  cows.  This  direml  scourge  and  fearfiil  drawback  to  the  dairying  in- 
terests of  this  locality  has  been  prevailing  here  for  sev^al  years,  and  still  eoatmiMi 
wilh  unabated  progress.  Thousands  of  doUaa  are  jrearly  lost  to  the  fannexs  by  the 
ravages  of  this  disease  alone  (we  term  it  a  disease,  for  we  know  of  no  other  nama  to 
give  It).  We  have  known  of  larse  dairies  where  nearly  three-fourths  of  the  oowb  would 
abort,  and  yet  no  key  has  been  found  to  unlock  the  mystery.  It  is  well  known  &at 
large  sums  of  money  and  much  time  have  been  expended  to  solve  this  mystery  withoat 
arriving  at  the  tme  cause  or  source  of  the  laxmble.  We  would  therefore  reoommend 
that  abortion  in  cows  is  one  of  the  diseases  marked  for  a  special  and  tlummgh  invesli- 
galao^  bv  your  department.  The  welfore  of  the  fiurmers  and  stock-growan  o£  ths 
country  demands  this. 

In  swine  there  has  been  more  or  less  mortality  the  past  season,  etpecially  amon^  pigs 
from  one  to  two  months  old.  We  have  known  of  nine  or  ten  pias  of  that  age  to  die  <hm 
after  the  other,  and  all  apparently  of  the  same  disease.  The  &8t  i^ptom  notieeable 
is  a  loss  of  the  use  of  the  hind  parts.  They  commence  to  drag  thtir  hind  legs  after 
them,  refuse  to  eat,  and  usually  die  within  a  few  hours.  Sometimes  when  aflfeeted 
with  the  disease  they  will  give  a  squeal  and  drop  dead  without  further  oevemonvw  No 
remedies,  so  far  as  we  can  team,  have  been  admmistered  for  the  arrest  of  the  disease. 
Some  call  it  a  disease  of  the  kidneys,  but  we  are  not  prepared  to  state  what  it  is.  We 
only  know  it  cleans  out  a  pen  <^  hogs  (it  prevails  also  among  grown  hogs)  in  doable- 
quick  time. 

NOBTH  OABOLINA. 

Mr.  S.  V.  Pickens,  HendersonyiUe,  Henderson  county,  says: 

In  this  locality,  where  the  atmosphere  is  mountainous  and  the  water  pure,  the  most  01 
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the  ills  to  which  horeos  are  liable  are,  cither  directly  or  indirectly,  the  result  of  inis 
treatment,  except,  however,  the  epizootic  and  other  disteiniiere,  not  very  prevalent  at 
any  time  in  this  sectiou.  Among  the  most  oommom  diseases  iiere  are  the  gravel,  scours, 
glanders,  and  colic. 

In  ease  of  gravel  the  horse  taianifests  great  pain ;  when  staudine  will  stretch  hia 
legs  far  apart ;  when  lying  the  animal  rol£  much  upon  his  back.  When  thus  alfectod 
the  horse  mnst  be  relieved  in  a  few  hours,  or  death  will  ensue.  As  a  remedy,  take  two 
eggs,  pour  out  the  yellow  through  a  small  hole  broken  in  tiie  shell,  then  till  the  shell 
with  spirits  of  turpentine,  and  make  the  horse  swallow  the  whole.  Some  inject  onion 
Juice  up  the  water-orgau  with  good  results. 

Soonis  are  generally  caused  by  excessive  exercise  or  over-feeding  with  green  food. 
This  causes  over-heating,  which  is  followed  by  loose  discharges  from  the  bowels,  i>ro- 
ducing  general  debility  uccompanied  with  great  suffering.  A  dose  of  spirits  of  turpeu* 
tine  or  tar  ooze  will  generally  relieve  the  animal  by  cneoking  excessive  disohargesy 
after  which  drench  irwjly  with  warm  sage  or  pennyroyal  teas. 

Colic  may  be  caused  by  excessive  work,  irregular  and  excessive  eating,  drinking, 
Ac*  It  is  indicated  by  the  strongest  manifestations  of  pain,  great  restlessness,  con- 
tinual walking,  rolling  or  pawing,  and  body  swollen.  The  most  sjieed^  cur©  known  to 
QB  is  to  ''  rake*'  the  animal  and  bleed  in  the  neck  and  month.  Then  give  him  freely  ot 
warm  teas  by  drenching,  with  soda  dissolved  in  it.  This  disease  does  its  work  usually 
in  a  few  houi^s. 

We  believe  most  horses  have  bots  in  them,  bnt  that  their  rarages  are  seldom  com- 
mitted upon  an  animal  when  in  good  health.  Therefore,  when  a  norse  is  debilitated 
and  his  whole  orgauiEation  deranged  by  disease,  is  when  the  bots  beg^iu  their  work. 
This  is  known  by  the  great  restlessness  of  the  horse,  and  the  resting  ot  his  nose  upon 
his  flank.  One-half  jiiiit  each  of  whisky,  lye,  sweet  milk  and  molasses  well  mixed  and 
poured  down  the  hoi-se  in  time,  is  almost  a  sure  cure,  but  should  be  followed  in  one  hour 
by  one-half  i>ound  of  salts,  to  be  repeated  if  ineffeotoal.  These  remarks  have  special 
re^rence  to  this  immediate  loeality,  but  are  alike  applicable  to  the  mountainous  region 
of  western  North  Carolina. 

Before  closing  my  statement  relating  to  horses,  let  me  advise  the  free  use  of  salt  and 
lime,  or  wood  ashes,  mixed  in  food.  It  serves  as  a  preTentive  fsr  many  of  the  diseases 
eonunon  among  domestic  animals  of  this  secticm. 

Our  cattle  seldom  die  of  diseane,  save  the  **  hollow-hom,''  more  iustly  called  "  hollow 
beUy,"  since  the  latter  is  generally  the  cause  of  the  former ;  and  dist^nper,  believed 
to  be  contagious  and  almost  invariably  accompanied  by  what  we  term  the  "  distemper 
tick,"  great  numbers  of  which  get  upon  tlie  cattle  aboat  th»  time  and  in  localities 
where  uie  disease  rages.  It  is  thought  to  be  oommunicated  by  graeing  where  affected 
cattle  have  lain  or  grazed.  It  is  a&o  said  that  a  cow  may  have  it  in  its  system  and 
communicate  it  to  others  and  show  no  symptoms  in  themselves.  Zllie  firee  use  of  sul- 
plinr  internally  and  kerosene  oil  axtemally  serves  as  a  good  preventive,  in  which 
alone  is  safety. 

Hogs  are  sometime  affected  with  cholera,  which  is  supposed  to  be  transmitted  fiom 
one  to  another.  So  very  fatal  is  this  disease  that  i>erha^  60  per  cent,  of  the  hogs  at- 
tacked with  it  die.  Tar  and  copperlbs  Bxe  good  preventivea,  used  in  food.  JC^i^osene 
oil  and  blue  stone  are  as -good  remedies  as  we  know  of  here. 

Mr.  James  ,W.  Terbell,  QuaUatown,  Jackson  coimty,  says:    ^ 

Here  in  the  mountains  of  western  North  Carolina,  by  far  tiie  greater  part  of  the  in- 
come of  the  people  is  derived  irom  the  sale  of  horses  and  cattle,  particularly  the  lat 
ter,  while  hogs,  sheep,  and  jwultry  contribute  in  a  smaller  proportion.  As  we  work 
our  horses  and  mules  while  young,  and  sell  a  large  proportion  of  them  after  maturity. 
it  is  only  in  rare  instances  that  one  ever  dies.  The  epizootic  swept  along  in  the  fiui 
of  1872,  but  by  the  time  it  reached  us  it  had  assumed  so  mild  a  type  as  to  do  but  little, 
barm,  and  it  has  not  since  reappeared.  Our  young  horses  sometimes  have  something 
like  influenza,  but  it  seldom  proves  fatal,  the  animals  recovering  without  treatment. 
What  is  known  as  "  bots  "  or  "  grubs  "  is  the  only  really  tormidable  disease  that  at- 
tacks the  horse  here.  The  sjrmptoms  are  lestlessness,  loss  of  appetite,  the  eyes  appear 
weak  and  the  whites  enlarged,  or  more  apparently  visible,  the  gums  and  lips  pale  and 
clammy.  The  animal  frequently  turns  nis  head  toward  his  fiank^  lies  down  fre- 
quently, but  does  not  roll  as  with  colic.  As  a  remedy  I  can  scarcely  think  of  anvthiuff 
in  the  whole  veterinary  practice  that  has  not  been  recommended.  Sage-tea  followed 
by  a  purgative,  sweet  milk  and  molasses,  ^irits  of  turpentine,  a  blueetone  pill,  are 
among  the  most  commonly-applied  remedies.  I  look,  however,  upon  a  copious  drench, 
sav  a  quart,  of  a  strong  decoction  of*the  common  garden  tannr  as  the  most  efficacious. 
I  do  not  give  it  as  a  specific,  but  I  have  not  yet  known  it  to  &U,  if  given  in  the  early 
stages  of  the  disease.  As  a  i)reventiYe,  keep  a  doth  saturated  with  nog's  lord  in  the 
stable  during  the  months  of  August  and  September,  and  occasionally  or  daily  rub  the 
borse  lightly  with  it  over  the  parts  where  the  "  bot-fly  **  deposits  its  eggs  or  nits  on 
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the  liair.  Those  nits  by  some  means  get  into  the  horse^s  stomach,  and  hatching  then 
prodnce  the  grub.    Grease  kills  the  egg  and  prevents  its  hatching. 

Hogs  have  cholera,  or  a  disease  which  we  call  cholera,  that  in  the  last  two  years  baa 
cut  our  hogs  down  below  the  demand  for  home  consumption.  The  symptoms  are  IO0 
of  appetite,  disinclination  to  move,  vomiting,  diarrhcli,  eruption  of  the  skin,  loss  of 
hair,  and,  of  course,  great  loss  of  flesh.  It  is  very  fatal,  killing,  I  think,  over  half  ihe 
ATiiTnalft  it  attacks.  It  seems  to  be  epidemic.  I  do  not  think  it  is  oonta^ons.  What 
causes  it  f  A  writer  in  Illinois — vide  Country  Gentlemsun — says  an  exclusive  com  diet ; 
but  here  it  attacks  equally  our  hogs  in  the  wild  mountain  range  with  those  raised  on 
the  farm,  those  fed  on  kitchen-swul,  garden-vegetables,  or  by  a  mixture  of  all  these 
tilings.  It  also  attacks  all  breeds  fix>m  the  Berkshire  down  to  our  native  razorrbacks, 
and  all  the  intermediate  grades.  We  have  no  remedy.  A  good  many  thin^  have  been 
tried,  and  sometimes  the  animal  gets  weU,  but  I  believe  as  large  a  proportion  without 
as  with  treatment.  My  own  experience,  corroborated  by  that  of  some  of  my  neigh- 
bors, is  that  a  plentiful  supply  of  freaix  wood-ashes  and  charcoal,  with  a  little  salt, 
kept  where  the  no^  will  have  continual  access  to  it,  is  a  preventive.  One  woold  be 
surprised  at  the  avidity  with  which  they  will  eat  this  mixture.  I  lay  great  stress  cm 
this  preventive,  for  I  do  not  remember  that  I  ever  had  an  animal  attacked  with  the 
disease  when  it  had  been  supplied  with  the  mixture,  and,  as  a  veriflcatioii  of  the 
adage  that  *'  an  ounce  of  prevention  is  worth  a  pound  of  cure,"  I  have  never  had  a 
hog  to  recover  from  the  disease. 

We  also  have  chicken-cholera,  but  I  know  neither  remedy  ma  preventiTe.  I  only 
know  the  chickens  refuse  to  eat,  droop  a  few  days,  and  ^e.  A  neighbor  tells  me :  **  Feed 
your  cMckons  on  dough  made  of  corn-meal  and  soft  (lye)  soap  and  they  will  not  have 
the  cholera."    It  is  simple  and  worthy  of  trial. 

Mr.  James  H.  EuMBOuan,  Waxm  Springs,  Madison  county,  says : 

Among  some  farmers  of  this  section  cholera  sometimes  prevails  to  the  extent  of  de- 
stro^g  aU  the  hogs  on  the  farm.  I  have,  however,  never  had  a  case,  using  as  a  pie- 
ventive  a  weak  solution  of  concentrated  lye.  I  cannot  learn  of  any  intelligent  reaobdj 
that  is  employed  in  this  immediate  section,  and,  having  had  no  exx>erience  m3rself  with 
sick  hogs  1  am  unable  to  suggest  a  remedy,  or  present  any  peculiarities  of  the  diaeaaB, 
as  I  am  not  at  all  acquaint^  with  the  symptoms  of  hog-cholera.  But  I  am  of  the 
opinion  that  the  disease  in  this  climate  is  solely  attributable  to  want  of  proper  oars 
and  intelligent  attention,  over  and  irregular  feeding,  exx>06ure  to  inclement  weather, 
filthy  quarters,  want  of  salt,  m  the  absence  of  which  latter  the  animals  sometimes  re- 
sort to  dirt  and  the  accumulations  in  their  pens. 

The  chicken-cholera  is  sometimes  prevalent  here  among  that  class  of  fowls  which  is 
the  staple  i>oultry  of  this  section.  I  nave  no  experience  of  any  value  in  regard  to  this 
disease,  and  no  suggestion  beyond  the  want  of  proper  care  and  attention  on  the  part 
of  a  rustic  population  who  have  no  idea  as  to  the  importance  of  attention,  proper  rood* 
protection  from  the  weather,  provision  of  proper  gravel,  or  cleanliness  of  roosts  and 
quarters.  Being  a  country  of  prolifio  vegetation,  and  the  fowls  being  allowed  to  nm 
at  large  over  the  farms,  the  young  ones  are  sublected  to  the  damp  and  cold  of  the 
dews  and  rains^  which  superinduce  diseases  pecfthar  to  young  chicks. 

I  am  of  the  decided  opinion  that  in  a  climate  like  this,  naturally  free  from  epidemio 
diseases  to  man  and  beast,  that  care  and  attention,  intelligent  regard  to  the  eomlbrt 
and  food  of  animals,  will  constitute  good,  effective,  and  sure  preventives  of  dinnniim 
of  all  kinds  among  animals  and  fowls. 

Mr.  James  M.  Mayo,  WMtakei's,  Kash  county,  says : 
In  response  to  your  circular  letter  of  the  10th  instant,  I  report  as  foUows : 
Horses, — One-half  of  1  per  cent,  are  subject  to  what  is  known  among  the  planten 
as  '^staggers."  The  animal  seems  sluggish  and  sleepy,  eyes  duU  and  snnkeny  ean 
cold,  and  pulse  quickened.  This  continues  from  two  to  four  days.  The  ftnim^l^  at  in- 
tervals, suddenly  starts  and  walks,  or  rather  stagers  aronml  in  a  circle,  with  head 
down.  Of  those  affected,  99  per  cent.  die.  It  is  noticed  that  there  is  more  of  this  dis- 
ease when  we  have  a  rainy  spring  than  when  the  reverse  is  the  case.  The  writer  has 
cured  one  case.  I  drenched  the  animal  with  a  solutiou  or  decoction  of  red  pepper  and 
salt  once  each  day,  and  cut  the  forehead  about  two  inches  above  and  between  the  eyes, 
then  running  the  blade  of  the  knife  down  and  up  loosened  the  skin,  thereby  getting  up 
a  counter-irritation.  I  know  of  another  horse  cured  by  a  similar  process.  I  think  this 
disease  is  due  in  a  great  measure  to  defective  forage,  bad  and  eany  grazing,  when  the 
animals  are  not  accustomed  to  it — in  short,  when  the  planter,  in  luiticipation  of  a  shon 
crop,  desires  to  economize  in  feed  and  stints  his  Ii^nimal.  In  1867  we  had  an  unusual 
amount  of  rain  and  bad  crops,  and  the  death-rate  by  staggers  was  fearful.  In  Hjrde 
county  the  rain-fall  has  been  very  great,  and  hence  crop  prospects  exceedingly  poor, 
and  the  fatality  this  season  has  been  much  heavier  than  usual,  as  doubtless  yon  nave 
seen  fh)m  the  reports  from  that  countv.  I  state  this  much  to  show  that  with  Judicious 
management  this  fatal  disease  might  be  avoided.    We  also  have  the  snuffing  epizootic, 
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that "  comes  on  the  wings  of  the  wind.''  I  nse,  and  have  seen  nsed  with  good  effect, 
carbolic  acid,  pine-tar,  and  other  disinfectants.  We  have,  in  isolated  cases,  other  dis- 
eases as  cited  in  the  books,  and  nsed  the  remedies  as  suggested,  with  the  ordinary  per 
centage  of  failure  and  success. 

Cattle, — ^We  can  almost  say  our  cattle  are  free  from  disease.  We  give  them  no  care 
at  all,  even  in  winter,  and  what  few  die  is  the  result  of  old  age  or  starvation.  The 
same  may  be  said  as  regards  sheep.  There  are  but  lew  in  the  county,  and  they  take 
care  of  themselves. 

Hoga, — Cholera,  as  we  know  it.  is  tlie  disease  that  promises  to  make  the  raising  of 
pork  difficult  in  this  country.  Tne  animal  is  taken  with  vomiting  and  running  on  of 
the  bowels,  no  disposition  to  eat,  general  languor  and  listlessness.  Of  the  old  (one 
year  and  over)  afiected,  35  per  cent,  die ;  of  the  young  pigs  and  shoats,  95  -per  cent, 
die.  I  do  not  think  that  the  disease,  once  in  the  sytem  of  t&  boar  or  sow.  ever  leaves 
it  entirely ;  for  upon  the  sow  having  pigs  again  she  will  either  have  very  tew,  or  what 
she  does  have  will  soon  die  with  this  cholera. 

Eemedie8,—lBt  Put  a  small  quantity  of  spirits  of  turpentine  on  the  com  or  in  their 
feed  three  times  each  week  or  oftener,  as  it  wiU  do  no  hann.  2d.  Feed  all  the  slops  and 
swill-feed  you  can,  in  which  put  saltpeter,  red  pepper,  and  salt.  3d.  Keep  salt  at  all 
times  where  the  ho^ps  can  get  aU  they  want,  and,  oy  the  way,  keep  it  where  all  the 
animals  can  set  at  it  at  all  times. 

This  dreadful  disease  was  almost  unknown  in  the  days  of  our  forefathers,  and  I  have 
almost  arrived  at  the  conclusion  that  the  raising  of  cotton  has  bred  it.  It  is  known 
that  the  eatine  of  cotton-seed  by  ho^  while  the  seed  are  in  the  process  of  fermenta- 
tion will  certiunly  kill  them ;  and  this,  in  my  opinion,  has  brought  about  the  disease. 
But  the  question  is  asked,  **  How  does  the  cholera  set  up  in  Iowa  and  the  Northern 
States,  where  they  raise  no  cotton  f '  They  buy  the  ou-cake,  which  is  made  of  cotton- 
seedj.  and  feed  it  to  their  ho^  A  smaU  percentage  may  die  from  eating  poisonous 
mushrooms,  but  I  do  not  bebeve  that  many  die  from  thaicause.  On  one  of  my  plan- 
tations, on  which  I  have  raised  a  great  number  of  hogs,  I  never  knew  a  case  of  cholera, 
or  any  disease,  until  this  year,  ^en  I  lost  between  fifty  and  sixty  pigs.  The  reason 
was  tnis :  My  sux>erintend^t  had  made  a  oompost-heap  in  which  he  had  put  a  large 
percentage  x>f  cotton-seed,  and  the  hogs  had  free  access  to  it.  So  soon  as  the  seed  com- 
menced to  rot.  the  hoss  eating  them  were  taken  with  the  cholera.  If  the  farmers  of 
the  North  will  keep  their  hogs  from  cotton-seed  and  oil-cake,  my  word  for  it  they  will 
never  be  troubled  with  cholera. 

JFbtrb.— We  denominate  the  main  disease  with  them  here  **  cholera.''  The  fowl  droops 
for  a  short  time,  and  then  commence  spasms,  from  which  they  soon  die.  They  are 
found  dead  under  the  roost  and  about  the  yard.  I  think  this  disease  is  partially  due 
to  inattention.  The  loss  from  cholera  is  about  5  per  cent.  For  a  remedy,  feed  them 
on  small  grain  in  moderate  quantities.  Mix  in  dough  and  feed  once  a  week,  or  as  the 
flock  seems  to  need  it,  alum,  red  pepper,  onions,  and  copperas.  Keep  marl  or  carbonate 
of  lime  where  they  ciui  get  it,  and  they  wiU  eat  as  ttiey  need  it.  Turkeys,  ducks, 
geese,  and  peacocks  are  quite  healthy,  and  I  never  knew  one  diseased. 

omo. 

Mr.  James  M.  Bubt,  West  La  Fayette,  Closhocton  county ,  says: 

I  can  say  that,  during  a  residence  of  near  half  a  century  as  a  farmer  in  this  county, 
with  few  exceptions  the  cause  of  disease  among  and  loss  of  farm-animals  has  been  the 
result  of  neglect  and  improper  treatment.  Notwithstanding  the  best  of  treatment, 
however,  the  epizootic  prevailed  for  a  time  among  horses ;  and  what  is  known  here  as 
''  colt  distemper ''  frequently  prevails,  which,  if  not  properly  treated,  terminates  in 
glanders,  an  incurable  disease.  My  treatment,  which  proved  effectual,  was  saltpeter 
oissolvea  in  hot  water,  mixed  with  wheat-bran  mash  and  fed  warm  with  oats  or  chop 
feed— one  ounce  per  dose  every  third  day. 

No  contagious  or  ffttal  disease  has  prevailed  among  cattle  in  this  vicinity.  Feeding 
at  regular  nours  in  winter,  with  free  access  to  water  and  salt  at  all  seasons,  has  been 
my  s^tem,  and  I  have  lost  none  from  disease. 

Grub  in  the  head  has  prevailed  among  sheep.  The  disease  is  incurable,  but  it  may 
be  effectually  prevented  by  giving  them  salt  mixed  with  drv  wheat-bran  as  often  as 
once  a  week  during  the  summer  and  fedl  months,  when  the  tiy  abounds  which  causes 
the  disease.'  The  same  treatment  will  prevent  the  disease  commonly  called  '^  rot,"  or 
cure  a  cold  contracted  by  exposure  or  sudden  chan^  of  the  weather.  I  am  not  familiar 
with  the  foot-rot  or  scab,  as  it  has  not  appeared  m  this  vicinity. 

The  cholera,  kidney-worm,  and  other  diseases  that  hogs  are  liable  to  in  some  local- 
ities  are  effectually  prevented  by  giving  them  free  access  to  the  slack  or  waste  from 
our  bituminous-cofu  mines,  which  abound  in  this  vicinity.  Copperas  and  sulphur  are 
its  component  parts.    I  have  never  lost  a  hog  from  disease. 

In-and-in  breeding  is  believed  to  be  the  cause  of  all  the  diseases  that  fowls  are  liable 
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to.  Since  we  have  aDDOAlly  marketed  or  excbanged  all  our  owd  raismg  of  malei  and 
kept  onr  hennery  cleanly  whitewashed  aod  the  floors  covered  with  time,  w«  h^w  loal 
no  chickjs  or  grown  fowU  from  chokro  or  any  other  diiseaae. 

Mr.  A.  EL  Wreki?,  Mount  Oilead,  Morrow  county,  says: 

There  has  been  a  slight  return  of  the  epizootic  among  horses  this  fiill,  acoompaiued 
with  a  sliiHit  congh  and  a  little  discharge  from  the  nose.  Bnt  little  medicine  was  giren. 
Bran  mashes  and  other  laxatives  to  keep  the  bowels  open,  with  a  little  cxtia  care,  harv 
restored  them  to  ordinary  health. 

Sheep  are  affected  with  foot-rot,  scab,  and  what  is  known  as  grab  in  the  head.  A 
good  many  remedies  are  used,  sometimes  with  success  and  again  without  any  ^ipaxent 
effect. 

We  sometimes  hear  of  a  few  cases  of  thumps  and  congh  among  hogs,  and  now 
and  then  a  case  of  blind  staggers,  bnt  few  deaths  are  reported.  Charcoal,  ashfi, 
•alt,  and  even  soft-soap,  are  used  as  remedies,  especially  when  cholera  ptevaik 
ftmong  hogs. 

Thonsaims  of  chickens  die  annually  "bom  diseases  incident  to  fowls.  Many  fiuniHes 
low  large  flocks  entire.  Wild-cherry  and  whitenrnk  bark,  dog  fennel,  and  red  and  Ua^ 
pepper  are  used  as  jpreventi yes  and  remedies.  The  most  suc^ssfol  treatment  of  late  is 
a  small  quantity  or  asafetida  in  water,  blue  mass  in  very  saydl  pills,  and  a  little  blna 
ointment  on  the  head. 

PEXTKSTLYANIA. 

Mr,  J.  8.  Elder^  Darlington,  Beavar  oonnQr,  says: 

Sheep  are  the  only  class  of  fimn-animals  subject  to  any  specific  disease,  and  the  most 
troublesome  one  is  that  known  as  /'  pales.**  llie  r^nedies  are  turpentine  and  copperas 
mixed  with  salt  and  placed  in  boxes  in  their  feeding-places.  But  I  find  they  nerer 
recover  their  former  health.  They  dwindle  away  for  a  year  or  two  and  then  dieu  I 
find  it  almost  useless  to  try  to  save  them.  Foot-rot  also  prevails  to  some  extent  among 
sheep.    About  the  only  remedv  used  is  sulphate  of  copp^. 

Two  horses  died  in  this  neighborhood  a  feir  davs  ago.  They  were  sick  but  a  ftw 
hours,  and  during  this  time  walked  around  witb  uieir  heads  down  Mid  ears  drooped 
until  they  fell  down  dead.  We  have  no  veterinary  surgeon  in  this  vicinity,  and  thevo- 
fore  1  can  furnish  you  with  no  diagnosis  of  the  disease. 

A  ffreat  many  cows  annually  die  here  with  puerperal  fever.  There  seems  to  be  no 
remedy  for  the  di8<H:der. 

Mrs,  J.  S.  Tost,  Pottstown,  Montgomery  county,  says: 

We  have  had  some  cases  of  pleuro-pneumonia  among  horses  in  this  section  of  tlie 
eounty.  Symptoms :  The  animals  lag  in  their  walk,  and  manifest  little  desire  for 
food.  They  have  a  cough,  with  discharges  i^  the  nose  and  mouth.  The  remedy  used 
is  forty  drops  of  aconite  and  eighty  drops  of  muriate  tincture  of  iron  in  water,  given 
twice  a  day.  The  animal  should  be  well  rubbed.  I  am  informed  by  a  veterinary  sur- 
geon that  horses  afflicted  with  the  epizootic  five  years  ago  are  more  liable  to  this  disease 
than  others.  The  disease  is  quite  fatal.  Some  horses  bve  but  a  few  days,  while  others 
may  linger  for  several  weeks.  If  proper  ronedies  are  immediately  used  two-thirds 
will  recover.  A  poiUmartem  examination  reveals  the  pleura  in  a  high  state  of  inflanunsf- 
tion,  presenting  a  purple-red  color.  The  blood  is  watery,  and  about  the  lungs  is  found 
pus. 

A  few  cattle  have  also  had  pleuro-pneumonia.  The  symptoms  are  about  the  sam^  as 
in  horses,  with  the  exception  that  the  cough  is  harsher.  Twenty-five  drops  of  aconite 
and  fifty  drops  of  muriate  tincture  of  iron  in  water,  given  three  times  a  day,  is  tbe 
remedy  used. 

There  have  been  some  cases  of  hog-cholera  in  this  locality.  When  attacked  the 
animals  swell  and  tnm  purple  about  the  jowls,  and  have  a  white  appearance  about 
the  nose  and  mouth.  If  not  immediately  attended  to  they  will  die  in  three  or  four 
days.  Aconite  in  water  (twenty  drops)  is  used  as  a  remedy.  If  the  hog  does  not  vomit 
within  two  hours,  ten  drops  more  should  be  given.  Rub  the  neck  and  Jowls  twice 
with  im  ointment  made  of  four  ounces  of  iodine  mixed  with  onepint  of  lard. 

Chicken-cholera  has  prevailed  here  for  several  years  past.  Tnoy  often  die  before 
you  are  aware  that  there  is  anything  the  matter  with  them.  When  attacked  they  re- 
fuse food,  the  comb  becomes  very  diu*k,  almost  black,  as  does  the  flesh  after  death\ 

TEXAS. 

Mr.  Oeobge  H.  Jxjdson,  San  Antonio,  Bexar  county,  says : 
The  facility  with  which  horses  and  cattle  are  raised  here,  without  any  care  other 
than  marking  and  branding,  has  bred  a  carelessness  among  Ceumers  and  stock-raisen 
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that  is  truly  deplorable.  Trasting  to  nature  entirely  to  provide  food  for  tboir  stock, 
"^'lien  a  cold  winter  follows  a  droughty  summer,  thousands  of  cattle  and  many  horses 
die  of  star>'ation.  The  introduction  of  rnilroads  has  brought  a  now  class  among  uul 
and  they  are  bringing  a  better  grade  of  cattle  with  them.  Lands  are  beinj^  fenced 
and  stocked,  and  some  care  is  beginning  to  be  observed  in  the  treatment  of  larm*ani- 
mals.    Whether  disease  will  follow  is  yet  to  be  determined. 

I  hare  been  a  raiser  of  sheep  for  several  yeaxs  past.  The  only  disease  seriously 
affecting  them  here  is  apoplexy.  Our  oldest  and  fattest  animals  are  generally  the 
ones  to  sntfer.  If'rom  a  ffinall  flock  of  five  hundred  and  forty  I  this  year  lost  one  hun- 
dred and  ten  head,  nearly  all  of  which  were  wethers  and  exoessiyely  fat.  There  are  no 
previous  symptoms.  To  an  inexxterienced  shepherd  the  sheep  appears  remarkably  well, 
and  apparently  very  happy,  often  frisky,  when  be  suddenly  makes  a  leap  into  tne  air^ 
falls,  and  in  less  than  three  minutes^  time  is  dead.  This  disease  only  occurs  in 
excessively  hot  weather  when  Water  ffets  low,  or  when  they  have  to  be  drivwi 
some  distance  to  water.  I  have  hoard  of  no  remedy  of  any  value.  Some  starve  their 
sheep  b^  keeping  them  in  their  pens  until  eight  or  nine  o'clock  in  the  morning,  and 
then  folding  them  early  in  the  evening.    This  may  do,  but  I  doubt  it. 

Last  fall  we  had  a  new  disease  amon^  chickens.  I^mething  like  a  pimple  or  wart 
mpeared  on  the  heads  of  the  youns  chicks,  and  after  a  few  days  the  chick  would  lose 
its  sight,  and  then  wander  aimleflsiy  around  untili  t  starved  to  death.  These  warta 
made  their  appearance  on  the  eyelashes  and  abont  the  bills.  Copperas-water  was 
freely  osed,  and  all  the  adults  saved,  but  the  young  chicks  were  not  benefited.  Li 
fact,  they  were  not  much  cared  ibr,  as  thev  were  a  cross  between  the  common  fowl  and 
Branmas.  Had  it  occurred  among  the  ftdl-bloods,  in  all  probability  they  would  have 
been  saved.  In  all  other  respects  the  chicks  were  in  good  health,  as  they  had  an 
excellent  appetite. 

Mr.  M.  W*  WiiiiiETHy  McEinney,  Oollier  county,  says : 

Among  horses,  we  have  aU  the  old  diseases  known  to  farriers,  snch  as  bots,  colic, 
Ac, ;  bnt  our  most  fatal  local  disease  is  known  as  blind-staggers.  An  attack  of  this 
disease,  on  an  average,  lasts  abont  twelve  honrs.  The  animah,  so  fkr  as  my  observa- 
tion enables  me  to  Judge,  always  die  of  the  disease.  Boring  into  the  lower  part  of  the 
forehead,  between  the  eyes,  has  been  tried,  but  without  success.  All  other  remedies 
have  alike  proved  abortive.  Spanish  fever  also  prevails  at.  times.  The  animal  has 
fever,  and  is  much  affected  in  the  loins ;  lingers  sometimes  months  before  dying.  In 
Bome  cases  the  disease  is  cnred  by  bathing  the  loins  in  strong  brine.  This  oisease  is 
not  so  common  as  formerly.' 

We  have,  among  cattle,  the  common  diseases  known  as  bkx>dyand  dry  murrain,  both 
of  which  may  be  cnred  by  purging  the  animal  with  rhubarb.  This  disease  proves  very 
fktal  unless  attended  to  in  time,  say  within  twenty-four  honrs  after  the  attack.  We 
have,  also,  what  is  known  as  Spanish  fever.  The  animal  is  taken  with  a  high  fever,  is 
much  affected  in  the  loins,  and  has  shc^  breathing.  Cnred  by  using  a  strong  tea  made 
of  Jamestown  weed,  either  of  the  seeds  or  leaves,  and  drenching  the  animal  with  a 
qtiart. 

We  hav«  had  cholera  here  recently  amoncr  our  hogs.  It  is  a  thing  of  late  date  with  us, 
and  is  always  fiital,  as  no  cure  has  as  yet  beoi  diMOVered.  We  also  have  among  our 
bogs  a  kind  of  lung  fever,  trhioh  is  very  destructive.  It  makes  its  attack  like  Spanish 
fever  among  horses  and  cattle.  Some  oases  have  been  cured  by  the  use  of  calomel 
and  arsenic. 

Among  fowls  we  also  have  what  is  known  as  cholera,  thouffh  this  name  seems  to  be 
applied  to  all  diseases  among  chickens.  Alum,  copperas,  £c.,  are  used  with  some 
eHfeot. 

Mr.  Jaues  H.  Swiia>BLLS,  Lonoaster,  Dallas  comity,  says : 

We  have  not  been  troubled  with  diseases  among  any  of  the  lower  animals  except 
among  hogs  and  chickens,  both  of  which  were,  and  now  are,  affected  with  what 
is  termed  cholera.  Until  a  year  ago  the  hogs  in  this  locality  vv^ete  not  affected  with 
cholera.  The  disease  was  brought  here  by  the  importation  of  stock  from  Wise,  Mon- 
tague, Parker,  and  Johnson  counties,  a  tier  of  counties  lyine  in  the  lower  Cross  Tim- 
bers, west  of  this  point.  When  they  arrived  they  were  herded  with  bora  raised  hera 
In  Jess  than  a  week  the  imported  hogs  became  diseased  and  commenced  dying  rapidly. 
7*he  affected  ones  were  separated  from  the  others  and  vaVious  remedies  were  made  use 
of  to  check  the  disease,  and,  if  possible  cure  it.  None  of  the  remedies  used  seemed  to 
be  of  imy  benefit,  and  nine-tenths  of  those  affected  died.  The  disease  soon  spread  to 
the  native  stock,  and  since  then  (last  fall)  there  has  been  more  or  less  of  the  disease 
present. 

The  symptoms  observed  are  as  follows :  Indisposition  to  move  about  or  to  eat;  lying 
down  most  of  the  time ;  diarrhea,  with  excrements  first  of  a  natural  character,  but 
gradually  getting  darker  until  the  evacuations  become  almost  black ;  fever,  the  tem- 
perature in  some  cases  mmdng  up  to  108^  F.,  but  g^erally  to  about  103^.   Before 
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death  the  animal  would  Tomit  a  dark-gieen  or  black  flnid,  swell  np,  and  the  od<»  emit- 
ted would  be  very  offensiye. 

The  only  effectiye  way  of  checking  the  disease  wonld  seem  to  be  to  separate  the 
diseased  animals  and  put  them  into  a  clean  lot  having  nmning  water  in  it.  I  had  a 
few  hogs  which  were  taken  sick  with  this  diarrhea.  In  a  dav  or  two  the  discharges 
became  of  a  light-green  color,  and  very  thin.  I  relieved  all  of  them  bnt  <me  (I  believe 
seven  were  attacked)  by  the  administration  of  calomel.  For  a  hog  weighing  one  hnn- 
dred  pounds  I  would  mix  one  dram  of  calomel  with  a  handful  of  meal  and  a  litUe 
milk,  and  let  them  have  that  much  in  the  course  of  twenty-four  hours.  They  would 
generally  eat  a  little  at  a  time  until  the  whole  is  disposed  ot  The  calomel  did  not 
seem  to  purge.  On  the  contrary,  the  bowels  would  check  up,  and  in  firom  one  to 
^two  days  the  animal  would  commence  eating  com  and  would  get  well  without  any 
further  trouble.  The  one  which  died  would  not  eat  the  meal  in  which  the  calomel 
was  mixed. 

Mr.  W.  A,  TROBiNaER,  Whitesboroagh,  Grayson  connty,  says: 

Cattle  are  very  healthy,  except  thbse  imported  from  Missouri,  Illinois,  Kentucky, 
Ohio,  &c.  These  are  nearly  all  attacked  with  a  fever  within  one  or  two  months  after 
their  arrival,  and  at  least  one-half  of  them  die.  The  symptoms  are  high  fever,  costive 
bowels,  loss  of  appetite,  and  general  listlessness.  The  duration  of  the  disease  is  ftom 
one  to  two  weeks.  Remedies  are  various,  but  none  very  successful  PosPmoriem  ex- 
aminations usually  show  signs  of  enlargement  of  liver  and  spleen,  with  inflaminatoty 
action  of  stomach  and  bowels.    We  have  no  reliable  remedy. 

Hogs  have  been  veiv  liable  to  disease  for  five  or  six  years.  Almost  everv  diaeniie 
that  attacks  animals  of  this  class  is  pronounced  cholera,  but  I  have  seen  but  lew  cases 
that  could  legitimately  be  thus  called.  The  symptoms  of  the  majority  of  cases  that 
have  come  under  my  observation  seem  to  be  something  like  the  disease  called 
«  auinsy,''  a  swellingof  the  glands  of  the  jaw.  The  duration  of  the  disease  is  usually 
only  a  day  or  two.  The  remedies  are  such  as  calomel,  scarification  of  affected  part% 
nux  vomica,  and  even  strychnin^ 

We  are  very  much  troubled  wit^  disease  among  all  kinds  of  fowls,  which,  I  think,  is 
well  named  cholera.  The  symptoms  are  excessive  purging  of  the  i>owels  and  loss  of 
api|etite.  They  die  within  one  or  two  days.  The  remedies  are  as  various  as  the 
wmms  of  men.  The  most  successful  that  have  come  under  mj  observation  are  mad- 
der, capsicum,  calomel,  and  the  mineral  acids.  Kitzo-muriatio  acid  has  considerable  rep- 
utation as  a  preventive.    Dose  from  one  to  two  drops. 

Mr.  Jo,  Abbott,  Hillsborongli,  Hill  county,  says: 

1.  I  will  say  that  my  observation,  which  is  supported  by  information  I  get  from  aev- 
eral  well-informed  gentlemen,  is,  that  horses  and  cattle  which  run  at  Ukrge  on  our 
prairies  are  entirely  free  from  disease  of  any  kind. 

2.  That  horses  wnich  are  kept  up  for  use  are  sometimes  troubled  with  bote  or  oolie. 
These  cannot  properly  be  said  to  be  diseases,  but  instances  of  these  complaints  are  rare. 
For  the  first,  a  di^nch  made  by  dissolving  ai>out  one-third  of  an  ounce  of  bluestone  in 
water  sweetened  is  re^^arded  as  a  specific  For  the  latter  one-half  pound  of  bieazbon- 
ate  of  soda  dissolved  in  water  is  frequently  used  with  good  effects.  In  violent  caeca 
this  is  repeated  once  or  twice. 

Hogs  are  frequently  affected  with  cholera,  which  at  times  assumes  the  form  of  an 
epidemic  among  them.  In  seasons  of  this  kind  the  loss  is  often  50  per  cent. ;  but  I  wfll 
say  that  I  have  known  of  no  cholera  among  hogs  during  the  past  twelve  months.  I 
am  not  informed  of  a  remedy  for  this  disease,  although  several  experiments  have  been 
made. 

Fowls,  especially  chickens  and  turkeys,  are  frequently  visited  with  cholera.  I  have 
never  known  a  fowl  to  be  cured  after  the  disease  was  folly  developed,  though  manv 
trials  have  been  made.  M^  observation  is  that  if  fowls  are  fed  on  onions,  mixed  with 
other  food,  or  if  you  can  induce  them  to  feed  on  the  onion  while  growing,  as  they 
sometimes  do,  they  will  never  have  the  disease.  I  believe  the  onion  to  be  a  sure  pnfr- 
ventive. 

Mr.  G.  W.  Johnson,  Humboldt,  Hunt  county,  says : 

Blind-staggers  in  horses  is  perhaps  the  most  fatal  disease  we  have  here.  The  remedy 
is  to  bleed  freely  from  the  neck,  taking  enough  blood  to  cause  the  horse  to  show  signs 
of  fjEtintness.  Then  give  a  drench  composed  of  a  tablespoonfol  each  of  spirits  of  tur- 
pentine, ammonia,  and  camphor,  with  about  a  pint  of  milk-wonn  water.  Always 
drench  through  the  mouth— never  through  the  nose.  Then  bum  tor,  feathers,  woolen 
rags,  scraps  of  old  leather.  &c.,  under  the  nose.  If  this  treatment  is  given  nine  cases 
out  of  ten  wiU  recover,  ii  the  horse  is  able  to  stand  upon  his  feet  when  it  is  com- 
menced. 

Both  diy  and  bloody  murrain  are  very  ffttal  to  cattle  in  this  vicinity.    The  best 
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remedy  for  the  first  is  a  strong  tea  made  of  the  common  may-apple  root,  and  for  the 
latter  saltj^ter  and  guaiaonm. 

Cholera  is  the  most  fatal  disease  affecting  hogs.  The  best  remedy  we  know  here  is 
equal  parts  of  gaaiacum  and  copperas  and  Jerusalem  oak  seed,  say  a  tablespoonfnl  of 
each,  mixed  in  slops  sufficient  in  quantity  for  five  or  six  head  of  hogs.  This  has  proved 
a  good  preventive  as  well  as  a  cure. 

Cholera  is  also  fatal  among  all  our  domestic  fowls.  The  best  remedy  I  have  tried  is 
pulverized  mustard-eeeds.  No  particular  quantity  is  prescribed,  but  it  should  be  given 
freely.  •  It  will  be  found  a  cure  as  well  as  a  preventive. 

Mr.  Abthub  V.  Wadgyneab,  Castroville,  Medina  county,  says: 

Our  horses  are,  in  general,  very  healthy,  and  I  have  noticed  only  two  prevalent  dis- 
easeSj  viz.,  bots  and  distemper.  The  bote  are  produced  by  two  different  insects.  6a«- 
trophilu8  and  Chrysopa  metalKcus.  which  deposit  their  egos  on  the  hair  of  the  norse, 
on  the  breast  and  fore  legs  mainly,  and  are  bitten  off  and  swallowed  by  the  Awimal, 
They  are  carried  into  the  stomach,  where  they  remain  until  the  following  Bpring,  when, 
having  attained  their  fhll  size  as  larvffi.  they  are  carried  along  the  intestdnes  ana 
evacuated.  The  symptoms  of  a  ^oise  amoted  with  bots  are  uneasiness  and  apparent 
pain  in  the  bowels.  The  animal  falls  to  the  ground,  sta^  up  again  suddenly,  paws 
with  the  fore  feet,  and  so  on  until  exhausted.  Remedies  are  numerous,  but  I  nave 
foimd  only  one  which  never  failed.  It  is  as  follows :  Mix  six  ounces  of  Epsom  salts 
with  a  pint  of  a  strong  decoction  of  worm-seed  herb  (Chenopodii  Mexioani\  say  eight 
ounces  of  the  weed  to  one  quart  of  water,  boiled  down  to  a  pint ;  then  mix  with  this 
solution  about  four  ounces  of  oil  of  turpentine ;  put  in  a  quart  bottle,  and  drench  the 
horse  weU  with  it.  At  the  expiration  of  an  hour  give  the  animal  a  naif  pint  of  Un- 
seed oil,  which  will  soon  cause  the  expulsion  of  the  worms  or  bots. 

The  symptoms  of  distemper  are,  loss  of  appetite,  swelling  of  the  glands  of  the  Jaw 
and  under  the  belly,  slight  fever^  cough,  and  discharge  from  the  nostrUs.  If  these 
symptoms  do  not  abate,  emaciation,  general  debility,  and  death  soon  ensues,  llie 
following  remedy  is  used:  One-hali  ounce  black  sulphate  of  antimony,  one  ounce 
muriate  ammonia,  three-fourths  of  an  ounce  of  saltpeter,  four  ounces  powdered  gen- 
tian-root, and  two  and  one-half  ounces  of  powdered  fcmum  ffnBowm  seed,  mixed,  di- 
vided into  eight  doses,  and  given  three  times  a  day.  The  animal  must  be  kept  in  a 
dry,  warm  stable,  where  no  other  horses  can  come  in  contact  with  him.  The  disease 
generally  yields  within  from  five  to  seven  days. 

The  enly  disease  which  affects  cattle  to  any  considerable  extent  in  Western  Texas  is 
'*  hoUow-horn."  or  **  horn-distemper."  The  cause  of  this  disease  is  a  '*  hoUow-stomach  " 
and  an  insufficient  supply  of  wholesome  food.  The  ^mptoms  are  gradual  decay  of 
the  pit  of  the  horn,  loss  of  appetite,  sluggishness,  swelhng  of  the  eyes  and  head,  cold 
horns,  urine  bloody,  costiveness,  and  swollen  udder.  The  remedy  is  one-fourth  pound 
each  of  powdered  ^nger  and  gentian-root,  one  ounce  of  saltpeter,  and  two  ounces  of 
ammonia,  mixed  woU,  and  a  tablespoonfnl  given  three  times  a  day  in  food.  If  the 
disease  is  of  long  standing,  remove  the  purulent  matter,  either  by  sawing  off  the  ends 
of  the  horns  or  by  boring  tnem  with  a  large  gimlet.  The  hollow  should  be  kept  weU 
cleaned  by  the  iigection  of  a  solution  of  carbolic  acid,  soft-soap,  and  water;  say  one 
ounce  of  carbolic  acid,  four  ounces  of  soap,  and  one  quart  of^  water.  In  the  early 
stages  the  disease  may  be  cured  by  a  generous  feeding  of  corn-meal  and  good  grass, 
ana  the  application  of  the  above  solution  to  the  head  and  neck. 

The  "  wolves  "  is  a  disease  caused  by  a  yellow,  grayish-lookinff  fly,  of  a  species  not 
known  to  me.  It  deposits  its  eggs  under  the  skin  above  the  hoof  of  the  animals.  In 
a  few  days  it  hatches,  and  the  mite  migrates  aM  over  the  body,  and  finally  lodges  itself 
under  the  skin,  where  it  grows  and  undergoes  ite  transformation  as  a  Is^a.  It  then 
bores  through  the  skin,  emerging  aa  a  peifect '' heel-fly.''  These  flies  appear  early  in 
the  spring,  and  cause  the  death  of  thousands  of  cattle.    No  remedy  is  known. 

There  is  no  Texas  or  Spanish  fover  among  cattle  in  Western  Texas.  Ticks  are  plen- 
tiful, but  they  do  no  harm  to  native  stock. 

Mr.  James  Bowij)EN,  Will's  Point,  Van  Zandt  county,  says: 

Most  horses,  but  particularly  young  stock  two. years  old,  are,  in  the  winter  and 
spring  of  the  year,  attacked  with  a  disease  similar  to  the  epizootic,  and  many  stock- 
raisers  think  it  one  and  the  same  disease.  It  is  generally  known  here,  however,  as  the 
distemper.  The  symptoms  are  cou^h,  swelling  of  tho  glands  of  the  neck,  and  a  pro- 
fuse discharge  from  tne  nose  of  a  thick,  green-colored  matter.  It  is  sometimes  fatal 
but  rarely  so,  and  the  animal  often  recovers  without  any  help.  All  that  seems  neces- 
sary is  good  warm  stables  and  careful  feeding.  Spanish  fever  attacks  many  animals 
brought  in  from  other  States.  All  imported  animals  are  subject  to  this  disease  until 
they  become  thoroughly  acclimated. 

Cattle  are  subject  to  a  disease  called  murrain,  which  generally  proves  fatal.  Various 
remedies  have  been  triert,  but  with  little  success.  Imported  stock  (short  horns)  are 
subject  to  a  disease  called  by  some  Texas  fever  and  by  others  Spanish  fever.    The  dia- 
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ease  is  very  fatal,  as  but  few  animalw  survive.    No  satiB&otory  treatment  or  remedy 
has  been  found. 

Hog-oholera  seems  to  be  more  fatal  than  any  other  disease  affecting  larm-stook. 
The  symptoms  are  loss  of  appetite,  blindness,  dnllnesSj  and  weakness  in  the  loi^os. 
Kerosene-oil  and  turpentine  have  been  used  quite  successrally  as  a  remedy  when  admin^ 
istered  during  the  first  stages  of  the  disease.  Many  suppose  the  cause  of  the  disease 
is  from  worms  in  the  kidneys,  as  these  organs  are  found,  after  deaUi«  to  be  more  or 
less  affected.  Chicken-cholera  is  also  quite  prevalent  and  lataL  We  have  no  pre> 
ventive  or  euro. 

UTAH. 


Mr.  William  BRiNanuRST,  Springfield,  bajb  : 

The  climate  and  natural  grasses  of  the  Rocky  Mountains  are  well  adapted  to  stock- 
raising,  containing  elements  that  are  health-producing  and  in  their  natur&l  state  an 
antidote  for  most  diseases  that  stock  are  sulject  to.  The  epizootic,  when  raging  here, 
was  not  fatal  to  animals  running  at  large.  The  horse,  however,  when  domestTcateH^ 
is  subject  to  two  very  serious  custempers,  which,  if  not  promptly  attended  to,  will 

grove  fatal,  the  most  common  and  serious  of  which  is  called  the  cramp-colic.  xm>auced 
y  change  of  and  over-amount  of  feed.  The  symptoms  are  restlessness,  enlargement 
of  abdomen,  accompanied  with  severe  pain.  It  will  prove  fatal  in  four  or  five  hours. 
The  most  successful  remedv  used  is  one-half  nound  common  sal-soda^  two  tableepoons- 
ftil  of  ground  mustard,  and  one  tablespoonful  of  cayenne  pepper,  mixed  in  water  and 
given  to  the  animal.  The  dose  should  be  repeated  in  thirty  minutes.  Two  doseg  are 
generally  sufficient. 

In  Mountain  Fdrcy.  the  cause  of  which  is  not  known,  the  symntoms  are  a  swelling 
under  the  beUv,  whion  extends  rapidly  over  the  whole  Dody.  I  nave  seen  the  beaa 
swollen  to  such  an  extent  that  the  animal  was  blind.  It  is  very  difficult  to  arrest  un- 
less taken  at  an  early  sta^,  and  will  prove  fatal  in  a  few  hours.  The  remedy  is  bleed- 
ing  in  the  neck.  If  the  hmbs  are  swollen  bleed  in  each  foot,  striking  the  plate  yein 
on  the  quarter  between  the  hair  and  hool  One-fourth  pound  of  aloes,  divided  in  three 
doses,  as  pills,  or  used  as  a  drench,  and  given  every  hour,  in  addition  to  above  treat- 
ment. 

Homed  stock  has  not  been  subject  to  any  contagious  disease  in  these  parts,  although 
there  are  isolated  cases  of  hollow-horn,  dry  murram,  and  fouls,  which  seldom  or  ever 
prove  fktal.  Cattle  thrive  well  on  the  mountain  grasses  summer  and  winter,  and 
require  but  little  care.  The  raising  of  sheep  is  attracting  much  attention  and  has 
attained  considerable  importance,  and  under  the  management  of  scientific  men  is  be- 
coming very  profitable.  The  Spanish  merino  is  acknowledged  to  be  the  best  adapted 
to  this  region.  The  only  distemper  in  sheep  that  we  are  troubled  with  is  the  itehi  or 
scab.  For  this  we  employ  the  following  remedy:  After  shearing  dip  the  sheep  at 
least  every  other  year  in  a  strong  solution  of  tobacco  and  sulphur,  composed  of  one 
part  of  sulphur  and  five  parts  of  tobacco. 


5ia(Mnsa<  tftoioiii^  tfctf  iMMi^  <lfM0ifMraiMd  in  1,193  «NHi(i«f^tts  UMUd  Statm  in  1877, 
ih§  number  loat  hf  various  diaecua  and  the  valme  qf  suA  lofMa;  ai§Q  (As  tmhte  of  M  otk^r 
eUuses  of  domeaiicaUd  animaU  loai  by  diiMM  during  ih$  mme  year. 
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43 
3 

39 
137 

10 
109 


307.950 

1.8M 

881.804 

183.780 

10,635 

74,748 

17,560 

80,000 

105,069 

490, 131 


96,810 


.58n+ 


$117,840 


1334.550 


74,863 
5,110 


.6778+ 


184. 0&5 
12,175 


1.930 
150 

1,600 
81,400 
85.*.iS3 


.6611+ 

.4375 

.7166+ 

.5738+ 
.5861+ 


10,974 
695 

4,500 

47.855 

830,396 


180,400 
78,490 
93,300 
49,8T0 

8^808 

8,000 

8«,740 

304,653 


•351,790 


90,66S 
83.300 
60.844 
9,583 
19,500 
130.599 
535.051 


9, 560, 406 
1,553,406 


580,853 
356,829 


.6898+ 
.7019+ 


1,789, 639 
1,596,539 


611. 337 
513,840 


8, 401. 176 
9,010,379 


8,149,248 


821,158 


6375       1,884. 175 


440,165 


8.3di3# 
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KoDtooky... 

LonisUnn 

Maine  ................. 

Harylanid 

Masnohoaette 

Hlchigan 

Hiimesota 

Miaeisaippl 

Miesouri 

Montana  Territory. . . . , 

Nebnuka 

Nevada 

New  Hampshire 

New  Jersey 

Hew  Mexico  Territory 

New  York 

ITorth  Candiiia 

Ohio 

Oregon , 

PennsylTania 

Bhode  Island  ..... 

Sooth  CaroUaa 

Tennessee , 

Texas 

Utah  Territory 

VermoDt 

Virginia 

Waahlngtoii  Territory 
WestV&ginia........ 

Wisconstn 

Wyoming  Territory. . . . 

Total 


i 

o 


84 
116 
58 
16 
S3 
14 
77 
7C 
75 
114 
10 
65 
14 
10 
31 
13 
60 
94 
68 
93 
66 
5 

38 
94 
154 
SO 
14 
99 
94 
54 
60 
5 


9,447 


^1 


L193 


694,996 

506,681. 

209. 549 

46,767 

902.979 

97,600 

401, 197 

200,896 

•MO,  301 

9,954,033 

3,300 

234,994 

1.006 

12,771 

11,000 

26.000 

970,786 

650,048 

1,740,388 

43,445 

635^387 

11.848 

133.881 

944.106 

666,988 

17,690 

63,591 

741,305 

6,039 

300,553 

694,413 

67 


19,9»<U4 


75,840 

118,163 

IS;  620 

730 

13,.505 

370 

11,013 

2,245 

46,515 

456,416 

25 

31,160 

150 

275 

240 

1,940 

io,38ry 

143,094 
96.380 


22,871 

30 

99.915 

176,816 

99,574 

65 

3,099 

61,680 

30 

36,239 

9.699 


9,797,978 


.5774+ 

.6842+ 

.5250+ 

.4528+ 

.6583+ 

.3900 

.4911+ 

.5758+ 

.6434+ 

.6757+ 


.6585+ 

.0000 

.4233+ 

.8509 

.7000 

.3901+ 

.6705+ 

.5939+ 


.5016+ 

.7500. 

.6068+ 

.6170+ 

.5109+ 

.4166+ 

.5237+ 

.5503+ 

.9000 

.6183+ 

.5668+ 


.5894+ 


399,665 

419,403 

,     33,483 

4.750 

55,170 

2,690 

49,560 

7,985 

199,166 

1.410^005 


138,995 

1,300 

3,900 

9;  170 

2.500 

39,910 

430,475 

506,338 

483 

119, 9<» 

300 

60,100 

491,315 

947,969 

360 

19,065 

174, 119 

100 

68,490 

96.461 


10,451,071 


!il 


|J«8 


320,990 

301,487 

77,700 

47.539 

130,525 

5,850 

319,685 

100,907 

411.665 

433,704 

1.000 

82.969 

4,300 

34,100 

16,790 

17,000 

165,934 

191,944 

334^608 

96.000 

155.  OOQ 


64.300 
311,560 
477,831 

93,350 

49.850 

248.544 

1,450 

71.500 
137.905 


6,988^035 


449,855 

713,890 

111,188 

99.888 

175,695 

8,470 

869,186 

108,199 

540.831 

1,843,769 

1,000 

811,194 

5,600 

36,900 

18,890 

19,500 

198,144 

688,418 

840,946 

96.489 

867,999 

300 

194,400 

808,869 

788^600 

83,710 

61,885 

499,663 

1.550 

139,990 

164,466 
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DEPARTMENT  CORRESPONDENCE. 


The  Department  is  in  constant  correspondence,  not  only  with  its  reg- 
ular reporters  and  agents,  and  with  agricultural  colleges  and  State  and 
county  agricultural  societies  throughout  the  United  States,  but  with 
individuals  in  every  section  of  the  country,  who  make  occasional  caUs 
for  information  and  advice  upon  matters  connected  with  the  progress  of 
husbandry.  The  foreign  correspondence  also  is  extensive,  embracing 
communications  with  every  quarter  of  the  globe  in  relation  to  agriculture 
and  kindred  topics. 

The  Department,  by  means  of  this  general  correspondence,  is  kept  well 
advised  of  the  condition  and  progress  of  agricultural  industries,  both  at 
home  and  abroad,  while  its  means  of  usefulness  are  enlarged  and  ex- 
tended to  the  various  and  increasing  wants  and  interests  of  our  farming 
population;  and  its  duty  is  thus  fuMUed  of  ^^ acquiring  and  diffusing 
among  the  people  of  the  United  States  useful  information  on  subjects 
connected  with  agriculture,  in  the  most  general  and  comprehensive  sense 
of  the  word.*^ 

The  system  of  international  agricultural  exchanges,  initiated  by  the 
Department,  has  been  kept  up  with  interest  and  profit,  and  the  corre- 
spondence connected  with  it  has  ehcited  expressions  or  cordiality  and 
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chec^nl  willingness  on  the  part  of  foreign  governments  and  individuals 
engaged  in  the  promotion  of  agricultural  science,  to  co-oi)erate  with  this 
Depsutment  in  effecting  a  mutual  interchange  of  publications  upon  the 
general  subject  of  husbandry,  as  well  as  of  seeds  and  plants  indigenous 
to-  the  respective  countries.  '  The  reports  of  the  superintendent  of  the 
gardens  and  grounds  of  the  Department  and  of  the  librarian  will  show 
Sie  immediate  results  and  illustrate  the  permanent  value  of  these  ex- 
changes. 

The  domestic  correspondence  is  increasingly  interesting,  as  evincing 
the  important  fact  that  among  the  farmers  and  planters  of  our  country 
there  is  a  growing  and  earnest  spirit  of  inquiry  as  to  the  most  practical 
and  economical  methods  of  culture,  the  investigations  and  discoveries  of 
scientists  and  others  *in  regard  to  new  and  v^uable  products,  and  the 
improvements  which  genius,  skill,  and  experience  have  developed  in  me- 
chanical appliances.  The  character  and  extent  of  this  correspondence 
will  be  indicated  by  a  few  notices  which  we  subjoin  of  some  of  its  more 
interesting  and  important  features,  embracing  inquiries  for  information 
as  to  new  and  untried  productions  or  methods  of  culture,  and  the  re- 
sponses which  the  Department  has  been  able  to  give.  In  addition  to 
the  extended  correspondence  of  this  nature  has  beai  that,  i2s  more  ex- 
tended, which  relates  especially  to  requests  for  seeds.  This  portion  of 
the  correspondence  has  involved  a  large  amount  of  clerical  labor^  and 
has  not  been  conducted  without  difficulty,  arising  fix)m  the  necessity  of 
limiting  or  of  declining  altogether  very  many  of  the  requests  which,  had 
the  duties  and  means  of  the  Department  permitted,  it  would  have  oeen 
much  easier  and  pleasanter  to  have  responded  to  without  restrictioa. 

The  correspondence  of  the  Department  with, the  agricultural  colleges 
of  the  countiy  is  less  intimate  and  complete  than  is  desirable.  These 
institutions  and  the  Department  of  Agriculture  are  alike  creatures  of  tiie 
government.  The  ultimate  objects  of  both  are  the  same,  and  the  osefiil- 
ness  of  each  would  obviously  be  advanced  by  the  maintenance  of  such 
intimate  relations  between  them  as  would  give  to  each  the  benefit  of  the 
other's  facilities  of  information  and  experience  in  its  special  and  appro- 
priate sphere  of  operations.  The  ben^cent  intentions  of  the  govern- 
ment can  only  be  realized  through  concerted  or  harmonious  action,  and 
such  action  must  depend  essentially  upon  a  free  interchange  of  views 
and  a  mutual  communication  of  experiences  and  results. 

TEXTILE  PRODUCTS. 

The  utilization  of  fibers  for  textile  purposes,  which  must  exercise  an 
important  bearing  upon  the  future  industrial  prospects  of  the  country, 
has  entered  materially  into  the  correspondence  of  the  Department. 
Numerous  requests  for  seed  of  the  ramie  and  jute  have  been  resjiouded 
to,  where  encouragement  was  offered  for  faithftd  experiments,  and  climatic 
conditions  were  favorable.  We  have  been  obliged  to  advise  our  corre- 
spondents, however,  in  reference  to  these  important  fiber-plants  that 
their  final  success  depended  very  much,  if  not  entirely,  upon  suitable 
apphances  for  manipulating  and  preparing  them  for  market.  Notwith- 
standing the  large  rewards  offered  by  the  Government  of  India  and  other 
foreign  governments  for  a  satisfactory  decorticating  machine,  nothing 
has  yet  been  produced  of  sufficient  practical  and  economical  value  to  meet 
tlie  demand.  The  cultivation  of  these  plants  in  this  countrj^is  an  estab- 
lished success,  so  far  as  conditions  of  soil  and  climate  are  concenied ;  but 
the  commercial  value  of  the  products  still  depends  upon  the  construction 
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"Of  a  machme  which  will  fill  aJl  the  requirements  of  cleaning  and  prepar- 
ing the  fiber  so  that  it  may  realize  its  proper  value  in  the  market. 

A  correspondent  of  the  Department  in  Goban,  Guatemala,  who  has 
given  much  attention  to  the  culture  of  ramie,  in  a  recent  letter  makes 
some  remarks  on  the  subject  of  jihe  much-desired  decorticating  machine, 
which  we  quote  below,  as  containing  suggestions  that  are  of  interest  ana 
value  to  aU  who  are  engaged  in  the  culture  of  this  plant  The  Depart- 
ment, as  is  known,  has  noticed  from  time  to  time  during  the  progress  of 
its  invention  improvements,  and  attempts  at  introduction,  a  machine  in- 
vented by  Mr.  Emile  Lefranc,  of  New  Orleans,  for  separating  and  clean- 
ing tiie  fiber  of  ramie,  jute,  and  other  textiles.  Mr.  Lafranc  has  long 
b^n  ardentiy  and  industriously  engaged  in  the  introduction  and  cultiva- 
tion of  ramie  and  jute  in  Louisiana,  and  has  succeeded,  upon  a  somewhat 
extensive  scale,  in  demonstrating  me  practicability  of  successful  culture ; 
and  his  inventive  genius  has  for  a  considerable  period  been  employed  in 
the  construction  of  the,  all-important  decorticating  machine.  At  certain 
stages  of  his  progress  he  has  been  so  fSar  encouraged  as  to  express  great 
coi&dence  of  final  success.  We  are  sorry,  however,  to  find  that  the  most 
recent,  and  probably  most  thorough,  trials  of  his  machine  have  demon- 
strated its  insufftciency  for  the  purpose.  As  a  result  of  tiie  offer  of  the 
India  Government,  a  machine  was  invented  by  Mr.  Greig,  of  Edinburgh^ 
which  upon  being  tested  was  found  to  come  short  of  the  required  stand- 
ard ;  but  it  was  considered,  nevertheless,  so  £ear  hopeM  as  to  be  entitied 
to  a  reward  of  $7,500.  ^ 

Our  Goban  correspondent,  it  may  be,  has  suggested  the  true  cause  of 
these  failures.    He  says : 

The  oaldyation  of  ramie  wUl  become  a  great  interest  as  soon  as  a  oonyenient 
machine  is  invented  for  the  separation  of  the  fiber.  I  believe  the  failure  of  so  many 
inventions  to  be  attributable  to  two  canses :  In  the  fiist  place,  the  inventors  had  not 
personal  knowledge  of  the  qualities  of  the  plant ;  secondly,  they  wanted  to  do  too 
much ;  and  not  content  with  having  secnred  a  marketable  production,  they  tried  to 
bring  the  fiber  out  in  a  high  state  of  perfeetion,  which  ought  to  be  left  to  the  manu- 
fieuiturer.  A  trial  made  at  Philadelphia  with  Blr.  Lefrano's  machine  has  not  been  suo- 
ceesf uL  I  learn  that  the  material  used  for  that  trial  was  dried  stalks.  Now.  one  of 
the  most  imporiiant  desideratums  for  a  ramie  machine  is  that  it  shall  separate  tne  fiber 
£rom  the/re«^  stalk,  as  it  then  produces  a  snow-white  fiber,  which  remains  white  and 
glossy ;  while,  if  separated  on  the  second  or  third  day  after  beinff  cut,  the^ber  becomes 
of  a  duty  yellow,  dyed  by  the  decomposed  chlorophil,  &c.,  dissolved  in  the  Juice, 
which  is  no  longer  circulating,  but  staciiating.    This  color  renders  necessary  a  poste- 


rior bleaching  process  by  chemicals,  which  impairs  the  strength  as  well  as  beauty  of 
the  fiber,  and  xuakes  the  production  more  expensive. 

It  is  a  remarkable  fact  that  in  yiew  of  the  extreme  desirability  of  the 
machine  in  question,  and  notwithstanding  the  liberal  rewards  that  have 
been  offered  for  supplying  the  great  desideratum,  the  object  still  remains 
unaccomplished.  At  first  blush  it  would  seem  that  the  demand  for  a 
machine  in  the  present  case  is  neither  more  imperative  nor  more  difficult 
to  be  met  than  was  that  which  stimulated  the  inventive  genius  of  Whit- 
ney and  gave  rise  to  the  cotton-gin,  and  life  and  unbounded  profit  and 
importance  to  the  culture  of  the  cotton  plant.  We  cannot  but  hope  that 
a  Ml  realization  of  the  advantages  that  must  result  from  the  cultivation 
of  ramie  and  jute,  will  in  like  manner,  through  American  ingenuity, 
secure  ultimate  success.  Meanwhile,  a  statement  is  made,  to  which  we 
are  unable  to  give  fuU  credence,  that  Mr.  Felix  Eoland,  of  Paris,  has  co^- 
structed  a  machine  which  satisfEictorily  answers  the  much-desired  end 
of  separating  the  fiber  from  the  bark  and  the  bark  from  the  stalk ;  and 
that  this  machine  has  been  purchased  by  tiie  French  Government,  with 
the  intention  of  sending  it  to  the  French  settiements  in  Guiana,  Cochin 
China,  Beunion,  and  Guadeloupe.  And,  fiirther,  it  is  stated  that  all 
34a  t 

Digitized  by  VjUOQIC 


580        REPORT  OF  TH£  COMMISSIONER   OF  A^QRICULTURE. 

these  colonies  have^  in  consequcnoe  of  tlie  induce^ncnts  offered  by  tliis 
machine,  taken  up  tne  culture  of  ramie. 

The  American  aloe,  as  it  is  commonly  called  {Agave  Am€ricann)j  fur- 
nishes from  its  leaves  a  fiber  of  various  qualities,  firom  the  finest  to  ttie 
coarsest,  and  has  to  some  extent — ^but^never,  that  we  are  aware  of,  in 
this  country — ^been  utilized  for  textile  purposes,  such  as  the  making  of 
paper  and  ropes.  It  grows  naturally  in  a  Avide  range  of  climate,  and  is 
common  in  Western  Texas,  Mexico,  some  of  the  South  American  States, 
and  in  India.  In  Bengal  its  fiber  is  more  used,  probably,  tiian  else- 
where. The  consul  of  the  United  States  at  St.  Helena,  where,  it  seems, 
the  aloe  grows  readily  in  large  quantities,  has  written  to  the  Depart- 
ment for  information  concerning  the  mode  of  cleaning  and  preparing  the 
leaf  for  market.  The  leaf  of  the  St.  Helena  plant,  he  remarks,  is  modi 
thinner  than  that  of  many  other  localities,  not  being  much  over  a  quarter 
of  an  inch  in  thickness. 

The. consul  inquires  particularly,  in  behalf  of  persons  residing  at  St. 
Helena  who  contemplate  the  utilization  of  the  aloe,  whether  there  is  any 
machuie  of  American  manufacture  for  crushing,  cleaning,  and  prepeoing 
the  fiber  for  market.  We  have  replied  that  there  is  not,  within  the 
knowledge  of  the  Department^  any  such  machine  as  he  describes,  and 
that  the  kind  of  machine  best  suit^  to  the  purpose  is  such,  probably,  as 
is  used  in  the  manufacture  of  flai  and  hemp,  of  which  there  is  a  great 
diversity,  those  that  apply  the  crushing  power  of  fluted  rollers  being 
regarded  as  most  successful. 

The  process  of  preparation  in  Bengal — ^whero  the  aloe  is  utilized  for 
the  manufacture  of  its  fiber,  but  not  to  very  great  extent,  and  never  for 
trade — ^is  as  follows : 

The  leaves  are  cut  and  thrown  into  water  for  tliree  or  more  days,  after  which  they  are 
taken  out,  macerated,  and  scraped  with  a  rather  blunt  instrument.  It  was  found  that 
the  leaf-fibers  were  loth  to  rot,  owing  to  a  milky,  viscid  Juice  which  they  contained. 
This  defect,  however,  has  been  considerably  obviated  by  very  hard  crushing^  or  proas- 
ure,  between  heavy  cylinders,  which,  by  expeUing  the  moisture,  renders  the  fiber  more 
pliable  for  weaving  and  other  purposes. 

The  fiber  of  the  American  aloe  is  known  in  commerce  as  "  pita,"  a 
term  generally  given  in  Spanish  America  to  fiber-bearing  plants.  A  cor- 
respondent in  New  York  advises  the  Department  that  he  proposes  to 
introduce  the  pita  to  the  commerce  of  the  world  during  the  present  year, 
having  under  his  control  a  very  large  extent  of  country — some  400,000 
acres — covered  with  the  growth  of  Sie  wild  aloe.  He  estimates  that  it 
will  cost  from  $75  to  $80  a  ton  to  place  the  fiber  upon  our  markets,  and 
states  that'he  has  been  offered  $200  a  ton  here,  and  that  from  Aberaeen 
and  Dundee,  in  Scotland,  and  Dublin  and  Belfiast,  in  Ireland,  he  has 
similar  offers.  \  There  is  an  increasing  demand  for  fibrous  material,  chiefly 
for  paper-making. 

Our  correspondence  on  this  subject  has  not  been  confined  to  the  plants 
above  mentioned.  We  have  had  several  requests  for  information  respect- 
ing New  Zealand  flax  {Phomiium  tenax).  more  particularly  fix)m  Oregon, 
where  it  is  proposed  to  introduce  the  culture  upon  a  somewhat  extended 
scale.  The  adaptability  of  the  plant  to  that  region  must  be  decided  by 
experiment.  It  is  said  that  it  will  endure  twenty  degrees  of  fit)st  witik- 
out  injurj- .  We  have  been  able  to  fumisli  a  quantity  of  small  plants  for 
the  puri^ose  of  trial. 

The  inquiries  which  have  been  addressed  to  the  Department  in  refer- 
ence to  the  New  Zealand  flax  have  mainly  been  directed  to  the  question 
whether  any  practicable  method  has  beeij  discovered  of  separating  the 


Digitized  by  VjOOQIC 


DSPijmorNT  CORRESPONDENCE.  53 1 

gmu  from  the  fiber.  To  theee  inqnirieB  the  Department  has  answered 
that  if  any  definite  mode  of  preparing  the  fiber  exists  it  has  not  been 
made  public  Various  rec(Mxled  attempts  could  be  cited,  but  the  best  has 
been  only  partially  suooessfiil.  The  gum  can  only  be  separated  under 
water.  < 

The  comparative  value  of  this  plant  is  a  matter  to  be  considered  by 
those  who  contemplate  its  cultivation  as  a  commercial  fiber.  The  fiber 
may  undoubtedly  be  utilized  with  advantage  for  certain  purposes — ^the 
manufacture  of  paper,  for  instance.  It  forms  a  strong  rope;  but^  as  it 
is  easily  broken  by  any  flexure,  it  is  not  suited  to  the  manufacture  of  can- 
vas. For  cables  and  ropes  under  water  it  may  be  valuable,  but  there  is 
no  steady  demand  for  it. 

In  a  letter  to  the  Department  from  the  United  States  consul  at  Sin^ 
pore,  in  which  the  writer  speaks  of  a  recent  excursion  into  the  interior 
of  the  peninsula  of  Malacca — ^in  a  great  measure  a  terra  tnco^to— allu- 
sion is  made  to  the  wonderful  vegetation  existing  there  genenOly,  and  to 
many  useful  things  unknown  to  civilized  commerce,  among  whidh  is  men- 
tioned a  remarkable  fibrous  vine,  of  unusual  strength,  used  by  the  na- 
tives, instead  of  rope,  to  fasten  their  boats,  and  for  many  other  purposes, 
and  as  a  fiber  worked  into  fishing  lines,  nets,  &o.  Our  correspond^ 
thus  describes  this  newly^discovercd  fibo:,  which  he  regards  as  promis- 
ing to  be  of  great  value : 

I  fbond  the  Tine  groTving  in  tlie  low  river-bottonui  of  Malacca  in  great  abundance, 
and  firom  aU  acconnts  it  is  to  be  met  with,  wherever  there  is  a  Jungle,  throughout  the 
southern  half  of  the  Malay  Peninsula.  It  creeps  ux>on  the  tre^  and  branches,  and 
han^  down  to  the  ground  like  small  rope.  It  is  of  very  rapid  ^wth,  so  that  on  be-  ' 
commg  an  article  of  merchandise  the  supply,  in  large  quantities,  could  bfe  kept  up 
constantly.  The  fiber  is  found  next  to  the  wood,  covered  by  the  outer  skin,  and  while 
in  its  green  state  can  bo  easily  removed  and  drawn  off  (if  done  with  a  little  care)  in 
good  length  and  almost  entirely  free  from  skin-attachment.  The  Malavs  told  me  tney 
considered  it  the  strongest  known  fiber,  even  stronger  tilian  silk.  They  twist  It  by 
hand  into  thread  and  smaU  cords  for  fishing  lines,  nets,  snares,  and  other  purposes. 
Spinning  and  weaving,  especially  the  former,  heing  very  little  practiced  in  the  Malayan 
states,  I  have  thus  far  been  unable  to  see  any  tissue  or  fabric  made  of  this  fiber,  but 
I  feel  certain  that  it  can  be  spun  and  woven ;  and,  probably,  owing  to  its  wonderful 
strength,  fineness,  and  smoothness,  into  the  finest  imaginable  tissue,  as  fine  as  the  pina- 
cloth  of  the  Philippine  Islands.  Twisted  into  a  twine  of  about  fi^th  of  an  inch  in 
thickness,  I  have  shown  it  to  shipmasters,  some  of  them  verv  strong  men,  and  they 
have  not  been  able  to  tear  it  apart  with  their  fingers,  and  have  pronounced  it,  for 
strength  and  smoothness,  superior  to  any  cord  of  known  material. 

We  regret  that  a  sample  of  this  fiber  forwarded  by  our  correspondent 
has  fkiled  to  reach  us. 

STTOAB  IN  THE  SANDWICH  ISLANDS. 

In  rejsjionse  to  a  request  of  the  Department  for  mformation  concerning 
tlie  cultivation  and  manufacture  of  sugar  in  tiie  Sandwich  Islands,  we 
have  received  from  James  Scott,  esq.,  the  United  States  consul  at  Hono- 
lulu, the  foUoxnng  detailed  sketch: 

You  ask  that  I  give  you  some  idea  of  the  culture  of  sugar  in  the  Sandwich  Islands, 
embracing  the  dmerent  vaiieties  of  cane  employed,  the  jpeciiliar  properties  of  each, 
and  thcii  relative  nature^  as  weU  for  making  sugar  and  sirup  as  for  tlieir  endurance 
and  capacity  for  resisting  uguries  by  the  col£ 

There  has  been  little  done  on  these  ieliuids  as  yet  in  the  way  of  gathering  and  put- 
ting in  form  statistical  information  on  the  subject  of  sugar-culture,  and  I  must  rely  on 
such  information  as  I  can  obtain  from  other  sources.  * 

Sugar-cane  is  indigenous  to  the  Hawaiian  Islands  as  it  is  to  aU  the  principal  islands 
in  the  Pacific,  and  it  was  noted  by  Cook  in  his  visits  to  these  islands  as  being  ''of 
larse  dze  and  of  good  quaUty."  The  natives,  however,  made  no  use  of  it  beyond  that  of 
food,  audit  was  not  until  foreigners  settled  on  the  inlands  that  any  attempt  was  madi 
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to  utilize  the  vast  WdB  of  wild  oaae  that  Batives  say  grew  in  every  valley  and  plain 
of  the  islands. 

Sngar-cane  was  first  ntilized  and  made  into  sn^ar  and  simp  abont  1819  in  a  primi- 
tive kind  of  way.  Sugar  and  molasses  began  to  oe  manufactured  for  exportation  in 
1837.  That  year  there  were  exported  4,286  pounds  of  sugar  and  2,700  gallons  of  mo- 
lasses. In  1876  there  were  exported  26,072,429  pounds  of  sugar  and  139,073  gallons  of 
molasses. 

The  process  of  manufacturing  sugar  and  molasses  on  these  islands  now  is  the  aama 
as  in  other  countries.  The  machinery  has  aU  the  most  recent  improvements.  The 
power  used  to  propel  the  machinery  is  water  and  steam.  The  sugars  made  now  are 
almost  all  of  refinery  grades,  and  with  little  exception  exported  to  the  United  StateSi 

The  varieties  of  cane  used  are  as  follows : 

l8t.  White  cane,  common  to  the  soil,  somewhat  resembling  the  Tahiti  variety,  being, 
when  imder  a  good  state  of  cultivation,  of  a  pale  greenish-yellow  color,  deepening  on 
the  latter  shades  as  it  matures ;  rather  soft  rind,  long  pointed,  with  the  eye  or  Dud 
partly  sunken  in  the  stalk ;  tassels  freely  and  ratoons  well  in  most  localities. 

2d.  The  white  cane,  inclined  to  a  straw  color  when  ripe,  an  inferior  cane  lacking  rich- 
ness of  juice,  and  but  little  cultivated. 

'  3d.  The  ribbon  or  striped  cane,  green  and  purple,  rich  and  Juicy,  and  preferred  in 
high-land  cultivation. 

4th.  Purple  canes,  rind  and  ioints  hard,  requiring  great  power  in  crushing. 

5th.  "Tahiti "  or  "  Ko  Pake  "cane,  of  the  yellow  variety,  rich  in  juice,  prolmc,  trashes 
easy,  and  with  good  cultivation  ratoons  well. 

6tn.  Pua-ole  or  arrowless  cane,  a  favorite  cane  in  many  localities,  as  it  can  bo 
allowed  to  stand  over  without  much  detriment,  if  any,  and  does  not  exhaust  the  ooiL 

The  first  and  last  two  varieties  of  cane  are  almost  entirely  used  and  severally  pre- 
ferred as  they  may  suit  the  soil  and  altitude  in  which  they  are  planted. 

The  fifth  variety  is  said  to  be  much  the  best  for  lower  lands.  There  is  a  difference 
of  opinion  here  as  to  its  origin.  Some  say  the  seed  came  from  TahitL  They  call  it 
Tahitian  cane ;  and  others  say  the  seed  came  from  China,  and  they  call  it  by  the 
Hawaiian  name  "  Ko  Pake,"  or  Chinese  cane.  The  Tahitian  cane,  or  ''  Ko  Pake,"  is 
certainly  a  very  fine  cane.  It  grows  tall  and  large,  and  has  more  saccharine  matter 
and  less  woody  fiber  in  it  than  any  other  cane  kuown  in  the  islands.  On  19  aeres, 
measured  on  the  island,  of  Maui,  there  was  produced  from  this  seed  last  year  99  tons 
of  sugar,  or  5}  tons  to  the  acre. 

The  sugars  and  sirups  produced  here  are  of  an  excellent  quality.  As  we  have  no 
frosts  or  cold  weather  on  these  islands  so  low  down  as  the  su^ar-growing  plane,  it  is 
impossible  to  say  what  capacity  the  cane  has  for  resisting  l^iuries  from  oold«  TIm 
mercury  ranges  here  the  year  round  between  69^  and  89^  Fah.  Earely  does  it  go  above 
or  below  these  figures. 

I  am  informed  by  some  of  the  sugar-planters  here  that  seed-cane  of  these  islands 
could  be  transported  if  it  is  thought  desirable  to  test  Its  qualities  in  the  United  States 

EUCALYPTUS,  OINOHONA,  AND  COFFEE  IN  OUATEMAIiA. 

Our  correspondent  in  Goban.  Guatemala,  to  whose  letter  on  the  sub- 
ject of  ramie  we  have  referred  above,  states  that  the  eight  species  of 
eucalyptus,  the  seeds  of  which  he  received  from  the  Department,  are 
growing  beautifully,  and  that  a  beginning  is  likewise  being  made,  with 
promise  of  success,  with. the  cinchona.  Coban  is  4,300  feet  above  the 
level  of  the  sea,  and  is  generally  denominated  the  '^Alta  Vera  Paz,"  behig 
the  capital  of  the  department  of  Vera  Paz,  on  the  Rio  Dulce.  The  tem- 
perature is  reifiarkably  equable,  being  seldom  less  than  sixty  nor  more 
than  eighty  degrees;  and  the  fertility  of  the  soil  is  increased  by  an 
abundant  rain-fall,  adapting  it  to  the  culture  of  almost  any  plant,  with 
the  exception  of  such  as  may  require  winter  rest.  Our  corrfesi)ondent 
says: 

We  have  in  the  Alta  Vera  Paz  a  number  of  United  States  agricultiurists,  and  our 
little  American  colony  is  increasing  rapidly.  They  are  planting  coffee,  for  which  cult- 
ure this  part  of  Guatemala  is  more  advantageous  than  any  part  of  Mexico  or  Central 
America  which  I  have  seen. 

AUSTEALIA. 

Prom  our  correspondence  with  the  different  colonies  of  Australia  we 
have  received  much  valuable  information  respecting  the  agricultural 
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condition  of  that  progressive  cotintry,  as  well  as  important  additions 
to  our  stock  of  exotic  and  economic  plants-  The  directors  of  the  botanic 
gardens  at  Melbourne,  Adelaide,  Brisbane,  and  Hobart  Town  have 
responded  liberally  to  our  requests  for  information  and  to  our  system  of 
international  exchanges  of  agricultural  publications  and  seeds. 

Prom  Brisbane^  the  Departaient  has  been  favored  with  a  small  supply 
of  sugar-canes^  or  the  different  varieties  which  are  cultivated  in  Queens- 
land, with, a  view  of  testing  the  practicability  of  the  safe  transportation 
of  the  canes  for  the  purpose  of  introducing  tihem  into  the  sugar  districts 
of  our  Southern  countty.  These  samples  have  been  distributed  to  reli- 
able cultivators  in  California,  who  were  disposed  to  make  a  trial  of  them 
on  the  Pacific  Coast.  It  is  hoped  that  the  experiment  of  introducing 
these  foreign  canes  may  be  extended  to  Louisiana  and  Florida,  and  else- 
where within  the  Atlantic  sugar-belt.  The  canes  comprising  the  present 
experiment,  as  our  correspondent  at  Brisbane  informs  us,  were  originally 
obtained  from  Mauritius,  Java,  Kew  Caledonia,  and  the  South  Sesd  Islands^ 
and  are  some  of  those  which  are  found  most  suitable  for  cultivation  in 
Queensland^  where  tiiey  have  succeeded  well  as  far  south  as  lat  280; 
and  they  have  also  been  cultivated  in  New  South  Wales,  several  degrees 
fieuther  south.  Such  of  these  varieties  as  may  be  best  adapted  to  culti- 
vation in  our  Southern  States  can  only  be  ascertained  by  experience,  aa 
the  same  plant  is  so  modified,  both  in  habit  and  appearance,  by  change 
of  climate  and  soil,  that  in  some  instances  it  presents  the  appearance  of 
a  distinct  variety. 

AGRIOULTURAIi  COLLEaB  IN  JAPAN. 

The  Department  has  been  favored  with  a  dispatch  from  the  Minister  of 
the  United  States  in  Japan,  embracing  an  accotmt  of  the  inauguration 
of  an  agricultural  college  in  the  city  of  Tokei. 

The  occasion  appears  to  have  attracted  great  attention  among  the 
Japanese,  and  is  not  without-  interest  to  agriculturists  and  friends  of 
progress  throughout  the  world.  The  entrance  to  the  college  was  decorated 
with  flowers  and  with  the  national  flag.  Okubo,  minister  of  the  home 
department;  Kawaji,  chief;  and  Ando,  inspector  of  police,  witli  their 
secretaries,  were  there,  dressed  in  uniform.  The  Mikado  attended,  having 
in  his  suite  His  Lnperial  Highness  Arisugawano-Miya  and  several  other 
princes  of  tiie  blood,  their  excellencies  Sanjo,  Iwakura,  Oki,  Okuma.  and 
Ito.  On  his  arrival  at  the  college  His  Majesty  was  saluteu  by  the  oand 
of  music  of  the  navy.  The  minister  of  the  home  department  and  the 
master  of  the  ceremonies  preceded  His  Majesty  to  the  place  of  the  cere- 
mony;  there  the  home  minister  presented  the  rules  of  the  college  to  the 
Emperor,  who  spoke  as  follows  in  reply  : 

We,  the  Mikado,  consider  agriculture  the  foundation  of  a  country ;  through  it  the 
earth  is  made  to  offer  its  fruitB  and  the  people  prosper ;  and  therefore  that  science  is 
of  the  greatest  importance.  We  have  been  well  pleased  with  the  report  that  has  been 
suhnutted  to  us  conceniing  the  objects  of  this  college,  and  we  have  come  in  pei-son  to 
open  it  to  the  public,  it  is  our  earnest  hope  that  this  school  wiU  contribute  to  increase 
the  produce  of  our  soil  and  the  prosperity  of  our  subjecta 

Okubo,  minister  of  the  home  department,  then  delivered  the  following 
address: 

Your  Majest^Ty  t]\e  Emperor,  on  receiving  the  report  of  the  completion  of  tbe  build- 
ings of  the  agricultural  college,  graciously  resolved  personally  to  perform  the  opening 
ceremony.  Your  Majesty  has  in  ^our  wisdom,  declared  the  science  of  agriculture  to 
be  a  most  important  one,  and  it  is  a  fortunate  thing  both  for  the  country  and  the 
people  that  Your  Majesty,  by  establishing  titds  school,  where  agpculture  will  be  treated 
M  A  fldenoe,  increases  the  fertility  of  the  soU  and  the  prosperity  of  the  people.    Your 
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M^esty's  servant,  Toabimiclii,  will  bear  in  mind  yonr  wise  intentions,  and  devote  him- 
self  witli  zeal  and  diligence  to  this  task.  From  this  da^  the  agrioultore  of  our  ooon- 
try  will  gradually  improve,  the  soil  become  more  pnxlnctive,  the  people  more  wealthy. 
I,  Okubo  Toshimichi,  minister  of  the  home  department,  and  Yonr  Majesty^s  servant, 
most  respectfully  offer  my  congratulations  on  this  34th  January,  the  11th  year  of  Me^L 

Dr,  J.  A.  McBride,  in  the  name  of  the  foreign  teadiers^  then  said : 

Yonr  Majesty,  the  Emi>eror,  has  fft&ped  the  opening  ceremony  with  jozur  presence, 
and  yonr  foreign  servants,  J.  A.  McBride  and  his  colleagues,  feel  greatly  honored  by 
this  act.  Your  foreign  servants,  having  been  appointed  teachers  of  agriculture,  bear 
a  heavy  responsibility,  and  thanking  Xonr  M^esty  for  the  favor  conferred,  we  sbiU 
briefly  stata  what  we  consider  to  be  our  duty.  In  our  opinion  the  wealth  of  a  country 
has  ita  root  and  foundation  in  agriculture.  Your  M^esty  has  always  taken  great 
interest  in  agriculture,  and  we,  your  foreign  servants,  feel  the  responsibility  we  are 
under  to  teach  the  pnpila  of  the  college  the  science  of  agriculture  in  all  its  branches. 
At  present  the  beet  methods  of  choosing  seeds,  sowing,  feeding  cattle,  uaing  manuroL 
^^,  have  been  closely  investigated  in  Europe,  and  toob  and  machines  for  agricultural 
purposes  have  been  improved  and  multinlioo.  We,  your  foreign  servants,  wiU  attend 
to  these  matters,  and  by  giving  both  tneoretical  and  practical  lessons  in  £»rniing  we 
hope  to  hasten  the  progress  of  agriculture  in  Your  M^)esty's  dominions. 

His  Majesly'iB  reply  was  aa  foUows; 

The  buildingB  of  the  agricultural  coUege  being  completed,  we,  the  Mikado,  now 
declare  the  college  opened.  We  hope  that  you  will  co-operate  with  our  Intei^tKin  to 
Improve  agriculture  by  teaching  your  pupils,  and  thus  advance  farming  in  our  country. 

JlOBIOXILTUBIL  institutions  of  9WEDEN  AND  NOBWAY. 

{Che  Department  is  indebted,  throngh  the  Secretary  of  State,  to  the 
Hon.  0.  0.  Andrews,  late  Minister  of  the  United  States  at  Stockholm, 
for  the  interesting  information  embodied  in  the  statements  below,  in  re- 
lation to  the  various  agneultnral  institutions  of  Sweden  and  Ncurway, 
.  embracing  their  organization,  equipment,  economical  mans^ement,  course 
of  instruction,  the  appropriations  by  which  they  are  sustained,  their  care- 
ful supervision  by  tiie  government,  &c.  The  facts  in  tiiese  various  par- 
ticulars will  not  only  1^  interesting  but  .instructive  to  our  farmers,  as 
showing  the  liberal  public  support  which  is  awarded  tp  these  institutions, 
and  the  scrutiny  exercised  by  the  government  in  the  direction  of  their 
affoirs. 

There  are  in  Sweden  an  Academy  of  Agriculture,  two  agricultural  col- 
leges, twenty-seven  agricultural  schools,  and  twenty-six  county  agricult- 
ural societies.  The  Eoyal  Academy  of  Agriculture  was  founded  in  1811. 
and  is  located  at  Stockholm.  The  King,  who  habitually  attends  its  annual 
meetings,  is  its  patron,  and  the  crown  prince  is  its  first  honorary  member. 
The  ol\ject  of  the  academy  is  to  acquire  from  experience  and  science  and 
to  diffuse  knowledge  of  experiments  and  inventions  useful  for  agriculture* 
and  by  that  means,  as  well  as  by  the  distribution  of  rewards,  to  effect 
improvement  in  agriculture  and  kindred  industries.  It  maintains  corre- 
spondence with  the  county  agricultural  societies  for  the  reciprocal  inter- 
change of  information ;  publishes  an  agricultural  periodical :  supervises  an 
experimental  farm,  situated  two  miles  from  Stockholm,  and  which  is  pro- 
vided with  a  residence-building,  a  laboratory,  mills,  and  all  the  means  for 
scientific  ferming;  and  directs  the  operations  of  a  corps  of  twelve  agricult- 
ural engineers,  who  are  paid  by  the  state,  and  who  travel  through  the 
country  to  implant  information  in  respect  to  drainage,  architecture,  and 
otiier  matters  pertaining  to  tiie  practice  of  agriculture.  It  has  a  director — 
the  present  incumbent  heiag  an  ex-minister  of  the  crown — ^who  is  ita  pre- 
siding officer;  a  secretary,  who  keeps  the  records  and  library,  assists  the 
director  in  the  general  administration^  of  the  academy,  keeps  informed 
on  agricultural  literature,  and  edits  the  writings  published  by  the  acad- 
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emy ;  aud  a  cashier,  who  attends  to  the  collection  and  disbnrsemeut  of 
th^fonds  of  the  academy,  and  renders  accotints,  with  estimates  of 
receipts  and  expenditures. 

Membership  is  limited  to  twenty-four  honorary  members,  who  are  ap- 
pointed by  the  royal  government  on  the  proposal  of  the  academy,  one 
hundred  and  thirty-six  working,  and  seventy-five  foreigfi  members,  chosen 
by  the  academy  ftom  men  known  for  Imowledge  in  general,  and  experi- 
ence and  insight  in  one  or  more  of  the  matters  within  the  scope  of  the 
academy's  operations.  Of  the  working  members  at  least  thirty-six  are 
to  be  residents  of  Stockholm  or  its  neighborhood,  and  are  to  serve  on  the 
siz  following  committees,  namely:  ten  members  on  the  committee  on 
asrriculture,  which  committee  concerns  itself  with  field  culture  and  stodc- 
raising;  six  on  a  committee  on  forests,  horticulture,  and  gardening;  four 
OB  a  committee  on  agricultural  machinery  and  implements;  four  on  a 
committee  of  agricultm*al  science:  and  four  on  a  committee  on  statistics. 

The  durector  and  secretary  are  by  virtue  of  office  members  of  each  com- 
mittee. The  academy  selects  one  member  of  each  committee  to  act  as 
chairman  and  reporter.  The  director,  the  six  chairmen,  the  secretary, 
and  the  cashier  compose  a  committee  of  administration.  The  academy 
ledger  is  to  be  finished  and  delivered  to  the  connnittee  of  administration 
at  we  end  of  April  of  each  year,  which  committee  reports  the  result  of 
the  examination  to  the  academy.  The  latter,  if  it  chooses,  can  appoint 
another  committee  to  examine  the  ledger  again.  The  academy  awards 
prises  for  agricultural  improvements  and  essays  to  foreign  as  well  as  to 
home  competitors. 

The  gentry  and  wealthy  landed  proprietors  in  Sweden  usually  carry  on 
their  estates  themselves  (through  an  inspector),  living  upon  them  in  the 
sammer  and  occasionally  visiting  them  in  the  winter,  instead  of  renting 
them  out.  Though  they  do  not  themselves  perform  manual  labor  in  the 
fields,  they  are,  however,  thoroughly  acquainted  with  the  details  of  agri- 
culture. Many  of  the  most  successful  of  these  persons  are  members  of 
the  Academy  of  Agriculture.  So  also  several  officials  living  at  the  capi- 
tal, and  persons  distinguished  in  statistics,  chemistry,  and  other  branches 
of  science,  are  active  members  of  the  academy.  It  may  well  be  sup- 
posed, therefore,  that  the  discussions  at  the  monthlv  meetings  (except 
in  July  and  August)  of  the  academy,  and  of  which  abridged  reports  are 
pnblistied  in  the  press^  are  of  much  interest  and  benefit  to  the  pubUc. 
The  annual  reports  of  its  different  committees  are  also  valuable  contri- 
butions to  agricultural  literature.        ^ 

The  Academy  of  Agriculture  has  a  permanent  ftmd,  originally  granted 
by  the  state,  but  increased  from  time  to  time  by  private  donations  and 
bequests,  of  about  half  a  miUion  of  crowns,  the  income  from  which  is, 
say,  $0,600  a  year.  The  appropriations  of  the  state  for  the  present  year, 
a  part  or  all  of  which  are  disbursed  by  the  academy,  are  as  follows :  pay 
of  the  corps  of  agricultural  engineers  and  assistants,  45,350  crowns 

i $12,000) ;  for  the  general  promotion  of  agriculture  and  ruiul  industry, 
.66,950  crowns  <$4i,000) }  for  dramage,  80,000  crowns  ($21,333):  for  im- 
proving the  breed  of  horses,  94,244  crowns  ($25,000) ;  in  all,  say,  $102,000 
in  gold. 

Agricultural  Colleges. — ^As  stated  above,  there  are  two  of  these;  that 
of  Ultwma.  near  Upsala  (north  of  Stockholm),  which  was  opened  in 
1848,  and  tnat  of  Alnarpj  in  the  south  of  Sweden,  which  was  opened  in 
1861.  They  have  a  similar  organization,  and  are  well  provided  with  nat- 
ural collections,  anatomical  models  and  diagrams,  a  laboratory,  machin- 
ery, and  all  sucn  objects  as  are  essential  to  such  institutions.  Connected 
with  each  college  is  a  good  form  and  dairy. 
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The  amended  law  of  May  8, 1868.  on  the  organization  and  management 
of  the  Ultuma  College  (called  "Ultuma  Landtbruks  Institul")  provides 
substantially  as  follows :  The  object  of  the  institation  is  stated  to  be  DOt 
less  to  impart  to  its  pnpils  the  theoretical  and  practical  knowledge  re- 
quired for  a  proper  management  of  agriculture  than  to  present  an  exam- 
ple of  systematic  agricultural  economy  in  all  its  branches.  To  accom- 
plish this  aim.  the  institution,  so  far  as  its  resources  will  permit,  most 
keep  pace  witn  the  development  and  progress  of  agriculture  in  all  its 
branches,  both  at  home  and  abroad.  The  board  of  administration  con- 
sists of  a  president  and  four  members,  selected  by  the  government  fix>m 
among  men  instructed  in  agriculture,  and  zealous  for  its  advanoementy 
together  with  the  director  of  the  college.  The  term  of  service  of  some 
one  member,  to  be  determined  by  lot,  not  including,  however,  the  director^ 
shall  expire  annually.  It  is  the  duty  of  the  administration  with  caatioii 
and  zeal  td'seek  to  promote  the  aim  of  the  college;  to  appoint  capable 
instructors,  a  necessary  number  of  employ^,  and  to  fix  their  pay;  to  de- 
cide upon  me  application  of  pupils  to  the  college,  and  to  fix  their  tuition : 
to  dismiss  teachers,  pupils,  and  employes  when  necessary  j  to  recomm^ia 
to  the  government,  when  deemed  necessary,  the  dismissal  of  the  di- 
rector; to  apportion  among  the  instructors  the  matter  to  be  taught;  to 
issue  in  more  detail  the  rules  which  are  required  for  organizing  a  teadi- 
ers^  committee,  which  has  to  express  itself  on  questions  concerning  in- 
struction at  the  college,  and  order  and  discipline  among  the  pupils  and 
apprentices,  and  for  a  plan  of  economical  management  of  the  prop^iy 
of  the  college;  to  be  responsible  for  the  keeping  at  hand  and  application 
of  the  appropriations  for  the  college  and  its  other  income;  to  send  yearly 
to  the  chief  of  its  civil  department  (minister  of  the  interior)  a  report  of 
the  operations  of  the  college;  and  constantly  to  watch  over  the  exact 
execution  of  aU  the  regulations  prescribed  by  law  for  its  government. 
The  board  of  administration  is  to  meet  every  three  months  at  the  col- 
lege, and  oftener  if  necessary;  it  appoints  some  one  to  keep  a  short 
record  of  its  proceedings,  and  a  member  in  the  minority  may  have  his 
opinion  recorded  therein.  Four  members  constitute  a  quorum.  I^either 
the  president  nor  any  member  of  the  board,  except  the  director  of  the 
college,  receives  compensation  for  his  services. 

The  manager  ("  Foerestaondare")  tmder  the  title  of  director,  with  tie 
dignity  of  professor,  should  possess  the  qualities  necdftd  for  a  chief  in- 
sight into  all  the  subjects  taught  at  the  college  and  complete  knowledge 
of  the  science  and  economy  of  agi^iculture,  and  well-proved  ability  in  its 
practice.  It  is  his  duty  to  keep  informed  as  to  the  progress  of  the  theo- 
retical as  well  as  practical  instruction,  of  the  mutual  relations  of  the 
teachers  and  pupils,  of  the  management  of  field  culture,  the  dairy  and 
stock  and  other  branches  of  economy,  and  according  to  the  nature  of  the 
case  either  correct  what  is  lacking  mmself  or  submit  it  to  the  adminis- 
tration, and  thus  see  to  it  that  good  order  and  system  are  exercised  with- . 
out  restraining  the  individual  activity  of  the  teachers  and  employ^^;  to 
guide  as  well  the  theoretical  as  the  practical  instruction  at  the  collie, 
and  besides  perform  the  teacher's  calling  which  the  administration 
assign  him  if  they  think  he  has  time  for  such  duty;  to  see  that  the 
scientific  and  other  collections  are  completed  and  kept  in  good  condition, 
and  to  such  end  cause  exact  inventories  to  be  made  and  kept  for  refer- 
ence; and  also,  according  to  a  plan  approved  by  the  administration,  to 
devise  and  carry  out  experiments ;  to  submit  to  the  administration  a 
plan  of  management  of  the  real  property  of  the  college ;  to  be  chairmaQ 
of  the  aforementioned  teachers'  committee,  and  after  the  committee  has 
been  heard,  furnish  a  plan  of  instruction  and  proposal  of  r^gulatuma  te 
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the  college;  to  report  to  the  administration  the  operations  of  the  college 
between  the  meetings,  and  also  submit  to  it  estimates  for  the  annual 
report;  to  conduct  the  legal  actions  of  the  college  in  Judicial  and  com- 
munal matters,  and  guard  its  rights  and  welfiare;  to  be  responsible  to 
the  administration  for  the  advantageous  management  and  care  of  the 
property;  to  scrutinize  claims  and  thereon  m^e  orders  for  payment; 
also  to  examine  and  approve  before  it  is  delivered  to  the  administration 
the  final  annual  account  of  receipts  and  expenditures;  to  accept  and  dis- 
miss servants  and  other  dependants,  and  over  them  exercise  housekeeper 
control ;  to  see  that  proper  sanitary  regards  are  taken ;  to  grant  teachers 
and  employes,  and  pupils,  leave  of  absence  not  exceeding  eight  days; 
to  be  absent  himself  fix)m  the  college  not  over  four  days  at  a  time  without 
the  consent  of  ther president  of  the  administration :  to  report  at  the  meet- 
ings of  the  administration  all  the  business  which  ne  is  unable  himself  to 
undertake;  to  carry  into  execution  the  resolutions  of  the  administration ; 
and  if  obstacles  iatervene  to  notify  the  president  thereof;  to  deliver  the 
cashier's  estimate  of  receipts  and  expenses  for  the  ensuing  year,  the  same 
haying  been  previously  tested  at  the  administration's  ordinary  meeting; 
in  prescribed  order  and  in  turn  with  the  instructors  and  employ<$s,  take 
part  in  the  eating  with  the  pupils. 

Under  the  superintendence  of  the  director  are  the  three  following  em- 
ployes: (1st)  an  inspector  who  is  to  instruct  in  mechanical  agriculture; 
personally  guide  and  superintend  the  agricultural  work  in  all  its  branches ; 
have  care  of  the  buildmg,  Uye-stock,  and  stores  committed  to  his  trust: 
to  exercise  direct  supervision  over  the  pupils  when  they  are  occupiea 
with  agricultural  labor,  and  over  the  apprentices  and  servants,  regarding 
their  tehavior;  and  see  that  they  fuMll  their  duties;. to  make  yearly, 
under  control  of  the  director^  and  in  presence  of  the  cashier,  an  inventory 
of  the  stores  of  products,  stock,  machinery,  and  other  movable  property, 
■and  deliver  the  same  to  the  director;  to  keep  a  journal  of  the  work  on 
the  estate  and  a  Ust  of  the  products  therefrom  iu  grain,  fodder,  &c.j  to 
examine  and  correct  the  accounts  for  outlays  on  the  estate,  and  dehver 
the  same  for  the  director's  approval,  and  in  case  of  the  director's  sickness 
or  absence,  assume  his  duties  so  far  as  they  concern  economical  matters; 
(2d)  a  cashier  ("Kamaeraven"),  who  is  to  keep  and  to  be  responsible  for 
the  accounts  of  the  resources  of  the  college,  its  yearly  income  and  ex- 
penditures, as  well  as  of  the  means  and  surplus  intrusted  to  him ;  to 
make  all  payments  for  the  college  after  they  have  been  approved  by  the 
director ;  to  give  instruction  to  the  pupils  in  bookkeeping,  if  the  admin- 
istration so  requires;  to  deliver  to  the  president  of  the  administration, 
also  to  the  director,  before  the  5th  of  every  month,  a  cash  report  of  the 
receipts,  disbursements,  and  deposits  of  the  previous  month,  wherewith 
an  inventory  of  funds  on  hand  shall  be  made,  and  wliich,  with  the  vouch- 
ers, shall  be  examined  and  indorsed  by  the  directory ;  (3d)  a  bookkeeper, 
if  such  an  assistant  of  the  cashier  is  deemed  requisite. 

The  employes  cannot  absent  themselves  from  the  institution  without 
the  director's  consent,  nor  quit  their  situations — at  their  own  instance — 
sooner  than  three  months  after  they  have  given  written  notice  thereof 
to  the  administration.  The  chief  of  the  civU  department  appoints  for  a 
term  of  two  years,  as  revisers,  three  men  skilled  in  agriculture  and  ac- 
counting, who  shall  meet  at  the  college  on  the  second  Wednesday  of 
every  June,  and  with  exactitude  examine  into  the  general  administration 
of  the  college,  yet  preferably  into  its  economical  and  pecuniary  rela- 
tions ;  they  shall  have  access  to  the  record  or  protocol  of  the  board  of 
administration,  and  their  other  transactions.  The  director  shall  be  heard 
in  respect  to  every  matter  of  criticism.    If  the  criticism  is  determined 
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upon,  it  shall  be  given  in  writing  to  the  board  of  administration,  whidi 
latter  within  a  month  shall  give  ita  declaration  thereon;  thereafter  it 
depends  on  the  revisers  whether  the  criticism  remains  or  is  dropped. 
Their  report  is  delivered  to  the  board  of  administration,  which  witboot 
delay  sends  it,  with  accompanying  docmnents,  to  the  chief  of  the  civil 
department    The  revisers  are  paid  their  traveling  expenses. 

As  the  foregoing  relates  principally  to  the  economical  management  of 
the  institution,  it  has  been  thought  proper  to  give  an  almost  lite^  trans- 
lation of  the  law.  What  follows  in  respect  to  the  course  of  instmction, 
&o.,  may  perhaps  be  given  with  more  brevity.  Instmctien  at  the  col- 
lege embraces  a  higher  and  lower  course,  in  each  of  which  agriculture  it- 
self and  stock-raising  are  to  receive  the  principal  attention.  All  of  the 
instruction  is  to  be  decidedly  practical.  The  higher  course  embraces 
the  scientific  principles  of  agriculture,  such  as  physics,  chemistry,  min- 
eralogy, botany,  zoology,  anatomy,  physiology;  also,  practical  knowledge 
of  agriculture,  stock  and  dairy  management,  agricultiu»l  economy,  &- 
oludmg  its  administration,  the  support  and  application  of  labor,  plan  of 
management,  rotation  of  crops,  &c.:  bookkeeping,  garden  and  forest 
management, practical  geometiy , mechanics^drawing, rural  architecture, 
and  industries  kindred  with  agriculture.  The  lower  course  embxaees 
penmanship,  composition,  and  writing  from  dictation,  arithmetic,  includ- 
ing the  rule  of  three  and  decimals,  and  a  full  knowledge  of  the  Swedish 
money,  measures,  and  weights,  drawing  of  simple  machineiy.  praedoid 
arithmetic,  and  application  thereof  as  to  superficial  and  solia  contents 
of  figures,  map-making,  tJie  general  principles  of  agriculture^  varieties 
of  soil  and  manure,  the  proper  rotation  of  crops,  &c,  stock-raising,  |^- 
dening,  smith  and  mechanioEd  work,  working  by  agreement,  accountmg. 

During  the  course,  which  lasts  two  years,  t£e  pupils  are  expected,  in  the 
regular  work  of  the  college  fiirm,  to  acquire  readiness  in  plowing,  laying 
out  of  fields  in  different  croi>s,  and  in  the  general  practice  of  agricultore; 
the  making  of  open  and  under  drains,  stacking  of  grain,  hay,  and  straw, 
sowing  by  hand,  &c.  The  pupils  are  therefore  to  serve  by  turn  in  the 
stable  and  farm  yard,  and,  in  the  degree  they  show  themselves  capable, 
to  supervise  work,  apportion  it,  and  keep  tally  of  its  execution.  Theo- 
retical instruction  in  the  higher  course  may  be  suspended  for  not  ex- 
ceeding eight  weeks  in  a  year.  The  ordinary  teachers  shall  uncondi- 
tionally reside  at  the  college.  Extraordinary  teachers  are  employed 
when  occasion  requires.  The  pupils  are  dividetl  into  two  classes — ^those 
in  the  higher  and  those  in  the  lower  course.  At  least  twenty-four  pay- 
ingand  four  fi^e  pupils  are  received,  and  twenty-four  free  apprentices. 

The  pupils  must  be  eighteen  years  of  age  or  upward,  and  have  passed 
the  examination  for  admission  to  the  university,  or  otherwise  present  cer- 
tificates of  qualification.  Pupils  of  the  same  class  have  the  ssune  sort 
of  subsistence,  which  is  to  be  '^Jiealthy  and  sufficient.^  Each  has  a 
iseparate  room,  so  far  as  may  be,  and  a  separate  bed.  No  teacher  or 
employ6  is  allowed  to  furnish  the  subsistence.  The  apprentices  occupy 
rooms  together,  but  with  separate  beds.  They  are  bound  to  remain  two 
years  at  the  college,  and  stand  in  law  to  the  director  in  the  relation  of 
servants.  Before  admission  they  must  have  performed  their  military 
duty,  practiced  agriculture  at  least  a  year,  be  able  to  read  readily,  write 
a  readable  hand,  know  the  four  principal  rules  of  arithmetic,  and  be 
of  respectable  character  and  sound  health.  Should  an  apprentice  dis- 
tinguish himself  for  industry,  and  inclination,  and  uncommonly  great 
advancement  in  knowledge,  he  may  be  transferred  to  the  class  of  pupils, 
and  preferably  to  other  applicants  for  admission  to  the  college. 

The  graduating  examination  of  the  pupils  is  partly  oial  and  parOy  in 
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writing.  Public  notice  of  it  is  to  be  given  in  the  official  newspaper,  anil 
announcement  of  the  same  made  to  the  chief  of  the  civil  department  and 
the  administration  committee  of  the  Academy  of  Agriculture.  The  admin- 
istration of  the  college  are  also  to  be  present  and  take  part  in  the  exam- 
ination. There  are  now  seven  instructors  at  this  institution,  besides  the 
director,  inspector,  and  cashier. 

The  president  of  the  board  of  administration  is  Count  Hamilton,  gov- 
ernor of  the  county  of  Ui)sala,  and  one  of  the  members  is  an  ex-minister 
of  the  crown. 

Xo  separate  appropriation  is  made  for  this  college.  The  whole  appro- 
priation for  instruction  in  agriculture  and  rural  industry  is  made  in  one 
sum  of  170,400  crowns  ($45^440).  This  college  receives  of  this  amount 
27,500  crowns  ($7,066).  Its  receipts  from  pupils  amount  to  29,000 
crowns  per  year  5  and  the  gross  products  from  its  farm  are  12,000  cubic 
ffeet  of  grain,  14,000  cubic  feet  of  root  crops,  and  10,000  hundredweight 
of  hay.  The  annual  expenses  of  the  institution,  including  the  dairy, 
school,  and  experimental  station,  are  67,000  crowns. 

The  organization  and  support  of  the  agricultural  college  at  Alnarp  are 
about  the  same  as  above  stated  for  Ultuma.  Its  real  and  personal 
property  are  valued  at  462,408  crowns.  It  received  during  the  year  from 
the  state  29,400  crowns,  and  from  the  county  agricultural  society  3,000 
crowns ;  from  pupils,  27,677  crowns.  The  earnings  of  its  apprentices 
were  valued  at  9,253  crowns.  The  exi)enses  of  the  institution  for  the 
year  were  250,809  crowns  ($66,600),  and  its  net  receipts  were  2,405 
crowns. 

Agricultural  schools. — ^The  first  of  these  schools  was  established  through 
the  efforts  of  Mr.  Edward  Normen  in  1835.  The  revised  regulations  for 
their  organization,  issued  by  the  civil  department  the  13th  of  April  last, 
set  forth  that  their  object  is  to  impart  to  young  men  inclined  to  follow 
the  profession  of  agriculture  the  knowledge,  practice,  and  efficiency 
therein  which  are  necessary  for  its  proper  exercise,  and  that  they  are  to 
be  so  conducted  that  each  school,  and  the  farming  and  care  of  stock 
therewith  connected,  shall  serve  a«  a  practfcal  example,  haying  due 
re^rd  to  locality,  of  good  and  carefully  managed  agriculture. 

The  board  of  administration  of  each  school  is  chosen  by  the  county 
agricultural  society  of  the  county  in  which  it  is  situated.  Beport  of  such 
choice  and  of  any  change  must  be  made  to  the  Academy  of  Agriculture 
and  to  the  government  of  the  county.  Each  school  has  a  director,  who 
is  known  as  a  skillful  agriculturist,  a  principal  teacher  and  assistant 
teacher,  and  an  instructor  in  smith  and  mechanic  trades. 

The  course  of  study  lasts  two  years.  At  least  twelve  free  apprentices 
are  taken  at  each  school,  who  severally  must  have  reached  the  age  of 
eighteen  years  and  have  had  a  year's  previous  practice  in  agriculture. 
They  stand  in  the  relation  of  servants  to  the  director,  and  are  to  be  fur- 
nished with  healthy  lodgings  and  subsistence.  The  pupils  and  appren- 
tices have  practice  in  agriculture  on  the  farm  upon  which  the  school  is 
situated.  The  instruction  is  similar  to  that  of  the  tower  course  of  the 
agricultural  colleges.  The  director  prepares  a  plan  of  instruction  every 
autumn,  which  must  be  submitted  to  the  boaM  of  administration  and 
the  Academy  of  Agriculture.  He  reports  every  March  the  operations  of 
the  school  to  the  Academy  of  Agriculture,  which  report  is  to  be  certified 
by  one  of  the  school  board  of  administration.  He  is  to  watch  over  the 
Bchool's  equal  progress,  and  see  that  good  order  and  morality  prevail 
therein. 

County  agricultural  societies. — ^There  are  twenty-six  of  these,  and  they 
are  known  here  by  the  name  of  <^  HoshlUlnings  s^llskapen.^    Thdr  or- 
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ganization  consists  of  a  president,  who  is  usually  the  governor  of  tiie 
county,  a  vice-president,  and  a  secretary.  These  societies  severally  hold 
every  summer  a  meeting  and  exhibition,  at  which  premiums  are  awEunded 
and  discussions  held.  Each  society  has  an  office,  open  the  year  round, 
and  is  the  organ  of  communication  between  the  £surmer  and  the  c^itrad 
bureau  of  statistics,  distributing  for  the  latter  blanks-  imd  furnishing  it 
with  returns  of  the  crops,  farm  wages,  &c.,  as  they  are  considered  here, 
and  as  they  undoubtedly  are,  very  useful;  and  their  membership  com- 
prises the  solid  men  of  the  country.  Their  support  is  derived  from  one- 
fifth  of  the  tax  on  the  retail  of  spirits. 

The  tax  collected  in  Sweden  in  1874  on  the  production  of  spirits  was 
(3,718,535  in  gold.  There  is  also  a  tax  collected  on  the  rotail  of  spirits 
in  less  quantity  than  fifteen  cans,  and  which  for  the  year  1874-75 
amounted  to  3,662,504  crowns,  or  nearly  one  million  of  our  doUars.  The 
proportion  of  this  which  went  to  the  county  agricultural  societies  was 
544,484  crowns,  or  $148,000.  It  may  be  remarked  that  the  expense  of 
preparing  and  publishing  the  rogular  annual  agricultural  report  is  not 
paid  out  of  the  agricultimil  appropriations,  but  out  of  the  appropriations 
for  the  central  bureau  of  statistics.  No  separate  appropriation  is  made 
for  that  report,  nor  for  printing  agricultural  blanks. 

It  will  be  seen  from  the  foregoing  that  the  appropriations  for  (or  which 
aro  disbursed  by)  the  Academy  of  Agriculture,  for  agricultural  instmctiony 
and  for  the  county  agricultural  societies,  amount  to  $295,440.  Under 
the  head  of  appropriations  indirectly  in  aid  of  agriculture  may  be  men- 
tioned the  following :  Owing  to  a  practice  which  obtained  in  certain  coun- 
tries in  old  times,  of  the  actual  partition  of  lands  among  inhabitants  of 
villages,  many  farms  came  to  comprise  a  large  number  of  detached  par- 
cels lying  in  all  possible  directions  and  scatt^ed  over  an  extent  of  seveiral 
miles — a  state  of  things  grieatly  projudicial  to  agriculture.  For  a  numbtf 
of  years,  therefore,  the  state  has  beeai  carrying  on  a  system  of  survey 
and  equitable  distribution  of  these  private  lands,  though  now  prindpaUy 
at  the  cost  of  the  party  concerned,  so  that  each  farmer  shall,  as  far  as 
practicable,  have  his  property  in  contiguous  tracts.  This  is  called  the 
system  of  change  (Skifbets  vasendet).  On  the  other  hand,  the  state 
assumes  more  of  the  expense  of  the  so-called  system  of  (Ustribution 
(Afrittring  vasendet),  it  being  the  equitable  partition  and  allotment  of 
lands  in  the  timber  regions,  which  heretofore  have  been  held  in  common 
by  the  state  and  by  private  individuals,  and  where  the  ownership  was 
much  mixed. 

The  appropriation  for  this  year,  for  both  these  systems,  was  $72,700, 
and  for  help  in  moving  after  the  survey  $29,000.  The  appropriation  for 
the  administration  of  forests,  under  the  department  of  finance,  including 
instruction  at  the  forest  institute  and  forest  schools,  was  $204,597 ;  for 
veterinary  practice  and  instniction,  $70,000 ;  in  aU,  appropriations  in- 
directly in  aid  of  agriculture,  $376,297  5  which  added  to  the  $295,440 
appropriated  directly  in  aid  of  agriculture,  gives  the  sum  of  $651,737  as 
the  appropriations  by  the  Swedish  Rigsdag  for  direct  and  indirect  aid 
and  for  the  protection  of  agriculture. 

The  amount  and  object  of  any  other  current  appropriations,  tending  to 
advance  the  progress  of  industrial  science  and  improvement  of  the  arts 
of  rural  industry,  may  be  seen  from  the  following  appropriations  by  the 
Swedish  Rigsdo-g :  Industrial  art  schools  at  Stockholm  and  Gothenburg, 
$17,376 ;  for  the  general  promotion  of  industrial  arts,  $20,000 ;  for  tech- 
nical instruction,  $70,920 ;  m  all,  $108,296. 

The  system  of  taxation  of  land  in  Sweden  is  extremely  intricate,  and 
its  reform  constitutes  one  of  the  leading  political  questions  of  tiie  day. 
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It  TriD  be  impossible  to  state  with  precision  what  the  rate  of  taosation 
is,  because  it  varies  so  mach  for  local  purposes  in  different  communes. 
In  financial  resp^ts,  landed  property  in  Sweden  is  divided  into  as  many 
as  three  different  classes.  One  class,  known  as  the  sdtener^  and  which 
till  1810  could  only  be  held  by  the  nobility,  is  entirely  exempt  from  tax, 
the  privilege  having  been  granted  several  centuries  ago  on  condition  of 
the  owner  rendering  military  service.  The  service,  of  course^  long  since 
ceaised.  This  class  comprises  about  a  seventh  part  of  the  private  lands. 
Another  class,  known  as  the  frdUe^  is,  to  a  considerable  extent,  exempt 
from  tax,  and  is  estimated  to  comprise  a  third  part  of  aU  tiie  private 
lands.  UponHhe  remaining  and  principal  part  of  landed  property  there 
is  the  ordinary  State  tax,  which  is  3  ore  (eight  mills)  on  every  hundred 
crowns  ($26.80)  of  .assessed  value,  and  the  commune  or  parish  tax,  for 
support  of  common  schools^  the  church,  the  poor,  and  for  some  other 
local  charges,  and  which  vanes  according  to  the  condition  and  needs  of 
the  commune.  The  main  support  of  that  part  of  the  army  calle4  the 
Tndelta  also  Mis  upon  this  land,  in  pursuance  of  an  understanding  en- 
tered into  about  two  centuries  ago,  whereby  every  district  or  '^rote'^ 
should  actttally  furnish  a  soldier. 

Another  bmxien  is  the  keeping  ii^  repair  the  highways.  The  whole  of 
the  pubhc  charges  upon  such  land,  in  money  and  in  kind^  according  to 
the  best  information  I  have  been  able  to  obtain  on  the  pomt,  is  four  per 
cent,  of  its  assessed  value.  The  assessed  value,  however,  is  usually  less 
than  the  actual  value.  Were  it  not  so.  the  tax  would  in  very  many 
cases  equal  the  income  from  the  land.  The  proprietor  finds  further  alle- 
viation from  the  burden  through  the  system  of  cheap  farm  labor  which 
obtains,  that  of  paying  for  labor  by  leasing  a  tdrp  (a  cottage  with  a  small 
field  and  pastures  for  a  couple  of  cows),  of  which  there  are  four  or  five 
distributed  over  every  large  estate. 

Assessment  and  leoying  of  taxes. — As  aid  in  obtaining  a  proper  valua- 
tion of  land,  it  is  made  the  duty  of  judges  of  district  courts  to  report  to 
the  county  |fovemor,  for  delivery  to  the  "  tax  preparers,''  a  statement  as 
to  each  parish  of  the  purchase  value  of  lands  as  set  forth  in  the  latest 
deeds.  Mortgage  corporations  must  report  the  value  of  land  as  set  forth 
in  mortgages ;  and  insurance  companies  must  report  the  value  of  build- 
ings thereon  as  set  forth  in  policies. 

"A3  tax  preparers,"  the  governor  of  the  county  appoints  from  among 
the  residents  of  a  district  one  to  be  qhairman  and  reporter,  and  two  as- 
sistants. Notice  of  their  selection  is  to  be  published  before  the  end  of 
January  in  each  year ;  and  their  work  must  be  commenced  in  season  to 
be  finished  before  the  end  of  May.  During  the  month  of  March  the  clerk 
of  the  court  must  deliver  to  the  chairman  lists  of  property  to  be  taxed 
and  a  sufficient  supply  of  blanks.  The  board  fill  up  the  blanks  and  their 
estimate  of  the  value  of  the  land  and  of  the  amount  of  tax  thereon,  which 
must  be  delivered  to  the  chairman  by  the  middle  of  April,  and  by  him 
dehvered  to  the  presiding  officer  of  the  communal  meetmg.  Kotice  is 
then  published  as  to  where  the  list  may  be  seen  for  examination  by  the 
public  Tax  payers  who  are  dissatisfied  with  the  estimate  can  submit 
to  the  tax  committee  the  reasons  for  any  charge  therein.  In  the  country, 
every  pastorate,  as  a  general  rule,  comprises  a  tax  district  for  which  the 
county  governor  orders  the  election  of  a  tax  committee,  which  election 
is  held  within  fourteen  days  after  notice  has  been  publidied  in  the  par- 
ish. In  the  country  the  committee  is  comxwsed  of  nine  members.  K, 
however,  the  district  comprises  more  than  one  pastorate  or  church  soci- 
ety, it  may  consist  of  ten  members,  five  to  be  selected  from  each  society. 
An  elector  may  vote  by  proxy  if  he  or  she  so  desire,  for  in  such  elections 
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Bingle  women  or  widows  who  own  property  can  also  vote.  At  least  ax 
membe^rs  of  a  committee  are  necessary  to  constitnte  a  qaorazn.  The 
governor  of  the  county  may  take  part  in  the  proceedings  of  the  commit- 
tee,  bat  not  in  their  decision.  He  acts  os  chairman  if  present ;  bat  if 
not  present,  a  chairman  is  chosen  by  the  committee.  A  public  attorn^ 
is  to  be  present  at  the  deliberations  of  the  committee  to  guard  the  public 
interests,  and  to  give  the  necessary  mformation.  The  county  attorney 
is  responsible  for  keeping  the  record  of  the  proceedings.  If  the  tax  com- 
mittee are  divided  as  to  a  valuation  or  tax,  the  voting  is  to  be  open.  The 
meetings  are  with  closed  doors,  but  persons  interested  are  admitted.  Iso 
member  is  to  act  when  his  own  interest  is  in  question.  Within  fourteen 
days  after  the  committee  have  finished  their  proceedings,  the  record  of 
any  alteration  of  the  preparing  boards'  estimate,  duly  certified,  must  be 
d^vered  to  the  president  of  the  communal  meeting.  Due  pablication 
of  the  same  is  to  be  made  and  is  to  be  held  for  examination  by  parties 
concerned.  Within  three  weeks  after  the  tax  committee's- work  is  fln- 
i^ed  the  record  of  their  proceedings  is  to  be  forwarded  by  the  derk  of 
court  to  the  county  governor.  Before  the  tax  committee  adjourn  they 
are  to  select  four  persons  to  be  eligible  as  members  of  the  board  of  tax 
examiners,  to  try  and  determine  tiio  taxation,  objections,  and  remarks 
made  by  tne  tax  committee. 

This  board  of  examiners,  really  an  equalization  board,  consistB  of  as 
many  as  twenty  but  not  exceeding  thirty,  who  are  selected  by  the  county 
governor,  out  of  those  proposed  by  the  different  tax  committees.  It  meets 
at  the  county  seat  in  September.  Due  notice  is  published  of  the  mem- 
bership of  this  board,  and  of  the  time  and  place  of  meetmg.  Those  who 
object  to  their  tax  must  deliver  their  complaint  in  writing  to  the  connty 
governor  previous  to  the  meeting  of  the  board.  The  county  governor  is 
chairman.  If  there  is  occasion  for  voting  the  vote  is  to  be  oi>en.  The 
treasurer  of  the  county  is  to  be  present  to  watch  the  public  interest 
The  journal  of  the  proceedings  is  kept  by  a  person  designated  by  the 
county  governor.  Before  the  end  of  November  extracts  from  the  jour- 
nal, showing  any  alterations  or  additions  by  the  examiners,  shall  be  com- 
municated to  the  president  of  the  communal  meeting,  in  the  proper 
commune.  Kotice  of  the  same  shall  be  given,  and  such  record  shall  be 
accessible  to  parties  concerned.  As  well  the  public  attorney  as  the  party 
taxed  may  prefer  objections  against  the  proceedings  of  the  examiners, 
which  are  directed  and  forwarded  to  the  chamber  court  (Kammai 
Batten),  the  fourth  authority  which  acts  upon  the  matter.  The  latter 
gives  its  decision  before  the  end  of  March  of  the  next  year,  but  such  ob- 
jections and  complaint  or  appeal  is  not  to  delay  the  payment  of  the  tax, 
which,  however,  is  to  be  returned  if  foimd  to  have  been  illegaL 

Members  of  the  different  tax  boards  enjoy  the  protection  and  secmi^ 
granted  by  the  constitution  to  members  of  the  Bigsdag.  After  the  dif- 
ferent tax  boards  have  finished  their  duties,  the  amoimt  of  taxes  is  to 
be  promptly  entered  in  the  tax  books.  At  least  fourteen  days  before 
the  collection  of  the  taxes  notice  of  the  time  and  place  thereof  is  to  be 
published  by  the  county  governor.  The  clerk  of  the  district  court 
attends  with  the  collector  during  the  collection.  The  collectors  hold 
their  offtces  during  good  behavior.  There  are  flx)m  three  to  eight  in  a 
county,  according  to  its  size. 

In  the  department  of  the  interior  of  Norway  an  officer  is  employed  as 
"  Konsulent''  (adviser  or  director)  on  the  subject  of  agriculture.  He  is 
the  organ  of  the  government  in  its  correspondence  with  the  different 
public  agricultural  institutions.  This  officer  is  also  one  of  the  six  di- 
rectors of  the  most  important  of  the  agricultural  assodationfi  of  Norway, 
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namdy.  tliat  one  which  is  called  the  Boyal  Society  for  the  Promotion  oj 
the  welfare  of  Norway.  This  Booiety  was  founded  in  1809.  Its  capital 
fund  amounts  to  201,835  crowns,  and  the  annual  appropriation  for  it  by 
the  state  is  16,000  crown.  His  Majesty  is  the  patron  of  the  society,  and 
Mr.  Stang,  the  prime  minister,  is  its  first  director.  This  gentleman  pre- 
sided at  th^  recent  meeting  of  the  society,  which  was  also  attended  by 
quite  a  number  of  prominent  agriculturists  from  various  parts  of  the 
canntry,  and  takes  an  active  interest  in  its  affairs. 

There  is  a  public  agricultural  high  school  or  college  at  Aas,  a  short 
distance  south  of  Christiania,  which  has  one  director  and  five  teachers; 
also  a  board  of  three  inspectors.  There  is  a  fkrm  connected  with  the  in- 
stitution. There  are  also  five  coimty  agricultural  schools,  each  of  which 
has  a  director. 

The  appropriations  this  year  for  the  promotion  of  agriculture,  indud- 
ing  the  instruction  and  improving  the  breed  of  stock,  was  178,800  crowns. 
Including  the  item  just  above  mentioned  the  appropriations  directly  for 
the  advancement  of  agriculture  are  194,800  crowns,  or  $52,000. 

It  is  the  rule  in  Norway  that  where  public  money  is  granted  to  local 
agricultural  or  industrial  institutions,  the  communes  where  they  are 
situated  must  contribute  an  equal  amount. 

The  appropriations  for  four  technical  schools  and  for  industrial  in- 
struction amount  to  60,000  crowns  ($13,333).  Under  the  head  of  appro- 
priations indirectly  in  aid  of  agriculture,  might  be  included  that  for  tiie 
administration  of  forests,  190,400  crowns,  and  that  for  the  allotment  of 
wood-lands  (the  separating  of  public  fix)in  private  lands)  136,600  crowns. 
Considerable  appropriations  are  made  each  year,  both  in  Sweden  and 
ITorway,  for  geological  surveys  and  maps;  but  it  has  not  been  thought 
*  desirable  to  include  these,  though  they  surely  have  much  influence  on 
agriculture.  The  same  might  be  said  as  to  appropriations  for  roads  and 
canals. 

There  is  no  state  tax  upon  lands  in  Norway;  they  are,  however,  sub- 
ject to  a  communal  tax  for  school,  pauper,  and  church  exi>enses.  This 
tax,  of  course,  varies  according  to  the  requirements  of  different  com- 
munes. It  is  believed  to  amount  on  an  average  to  from  fifteen  ore  to 
twenty-five  ore  per  100  crowns  value,  or  about  a  quarter  of  one  per  cent. 
The  present  valuation  of  lands  is  the  sam^  as  fixed  by  commissioners 
during  1820-1830.  A  new  valuation  is  now  in  progress.  Proprietors  of 
land  in  Norway  must  keep  the  highways  in  repair ;  but  they  are  not  re- 
quired, as  in  Sweden,  to  furnish  soldiers.  However,  the  agricultural 
population,  in  common  with  other  classes,  have  to  give  some  of  their  time 
for  military  exercises. 

TUBJOSH  BHUBABB. 

Frequent  inquiries  irom  corresi)ondents,  who  were  desirous  of  intro- 
ducing the  cultivation  of  what  is  commonly  known  as  the  Turkish  rhu- 
barb {Kheum  officinale)  have  led  the  department  to  take  measures  for  the 
importation  of  a  supply  of  the  pure  seed  from  Tartary,  where  it  is  grown, 
and  ftt)m  whence  it  is  exported  to  Europe,  through  Turkish  ports,  from 
which  fact  alone  it  derives  its  name.  It  nas  never  been  cultivated  to 
any  extent  in  this  country,  although  it  has  been  introduced  into  Europe, 
and  successfully  cultivated  in  England.  From  prejudice  or  other  cjiuse, 
however,  the  foreign  article  is  generally  preferred.  Our  annual  impor- 
tation exceeds  $60,000  in  value;  whUe,  so  far  as  respects  climate  and 
soil  and  other  conditions  favorable  to  its  production,  there  is  no  good 
reason  why  all  the  rhubarb  required  for  medicinal  purposes  in  this  coun- 
try should  not  be  produced  here.    The  effort  of  the  Department,  in  antic- 
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ipation  of  the  requests  of  many  correspondents,  to  procure  seed,  is  with 
a  view  primarily  to  encourage  attempts  at  culture  in  the  Southern 
States.  Whether  it  would  succeed  at  the  North,  whence  many  inquiries 
respecting  it  have  come,  the  Department  has  not  ventured  to  express  an 
opinion.    The  question  can  only  be  answered  by  experience. 

ALFALFA  IN  PERU. 

A  letter  to  the  Department  from  the  United  States  consul  at  Lamba- 
yeque,  in  Peni,  states  that  in  that  region  the  Alfalfa,  or  Chilian  clover, 
is  sown  in  beds,  very  level,  from  25  to  40  yards  square,  with  borders  or 
embankments  of  a  yard  in  width,  to  contain  the  water  when  irrigated, 
which  is  only  a  few  days  before  cutting.  The  cutting  is  done  with  a 
coarse  sickle,  and  very  close  to  the  ground,  so  that  afterward,  when  the 
I  weeds  have  been  plucked  out  and  the  square  swept  clean,  the  soil  ap- 
pears quite  bare.  The  grass  grows  very  thickly  and  strong,  three  and 
often  4  feet  high.  It  will  not  bear  water^  an  abundant  irrigation  or 
inundation  rotting  the  tap-roots  and  c^usmg  the  speedy  death  of  tJie 
plant. 

DIRECTIONS  FOR  CULTIVATINa  ALFALFA  IN  THE  UNITED  STATES. 

The  consul  adds  some  directions  which  he  thinks  ought  to  govern  the 
cultivation  of  alfalfa  in  this  country.  It  should  be  sown,  he  says,  on 
hill-sides,  the  earth  having  been  finely  pulverized  and  rolled.  It  should 
be  covered  by  dragging  a  bush  or  a  dried  limb  over  it ;  or  if  sown  be- 
fore a  rain,  another  covering  will  be  required  to  preserve  the  roots  wdl 
and  strong.  If  it  be  cut  with  a  scythe  or  mowing-machine,  a  few  sheep 
may  be  advantageously  placed  in  the  field,  to  eat  it  down  to  the  bare 
roots.  He  has  never  seen,  he  says,  any  ^-ass  more  prolific  or  of  better 
quEdity.  Horses  and  cattle  work  well  upon  it,  when  it  is  cut  in  full 
flower  and  fed  fresh,  and  thin  cattle,  are  ready  for  market  after  two 
months'  feeding.  In  the  mountains  of  Pen),  sown  upon  side-hiUs,  it 
yields  abundantly  under  quite  severe  cold  (witn  no  snow,  however)  and 
five  or  six  months'  of  daily  and  severe  rain.  "  I  have  seen  it,"  says  our 
correspondent, "  at  12,000  feet  above  the  sea-level.  Care  should  be  taken 
not  to  injure  the  roots  by  turning  cattle  into  the  field  while  the  soil  is 
wet"  The  consul  has  promised  to  send  to  the  department  some  of  the 
Peruvian  seed,  in  order  that  we  may  test  its  quality  here  and  compare  it 
with  the  foreign  and  domestic  now  in  cultivation  in  this  country. 

CLIMATE  OF  PERU. 

Lambayeque,  the  residence  of  the  consul,  is  on  the  Pacific  coast,  in  the 
lautude  of  about  6o  south,  and  the  climate  possesses  aU  the  peculiar 
characteristics  of  a  dry  desert,  wfiere  a  shower  of  rain  is  a  remarkable 
phenomenon,  supposed  generally  to  be  concomitant  with  an  earthquake. 
The  consul  says :  "  The  climate  of  this  region  of  the  coast  is,  on  account 
of  the  continual  trade- winds  that  blow  from  southwest  to  southeast,  and 
the  proximity  of  the  Andes  range,  exceedingly  dry,  no  rain  falling  ex- 
cept a  slight  sprinkle  for  a  few  minutes  two  or  three  times  a  year,  gener- 
ally in  the  summer  months  of  March  and  April.  It  has  happened,  how- 
ever, during  the  last  few  years,  that  the  wind  has  suddenly  veered  around 
to  the  north  and  northeast,  sweeping  over  the  coast  the  heavy  rain-douds 
from  the  region  of  the  licaclwaters  of  the  Amazon  and  the  Planide 
(Plain)  of  the  Cordilleras,  occasioning  several  hours  of  continuous  and 
heavy  rain-fall,  and  causing  great  damage  to  crops  and  habitations.    This 
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haa  been  owing,  no  doabt,  to  some  cosmic  influences  in  connection  with 
heavy  earthquakes  and  tidal  waves,  which  have  occurred  at  the  same 
time,  and  which  also  have  caused  the  ordinary  coast  currents  in  the  Pa- 
cific, that  run  from  south  to  north,  to  take  for  some  time  an  opposite 
direction.  All  agriculture  is  therefore  necessarily  carried  on  by  irriga- 
tion. The  thermometer  very  rarely  stands  in  the  shade  below  TCP  P.  in 
winter,  or  about  85^  p.  in  summer.  The  soil  on  the  coast  is  alluvial,  veiy 
deep  and  rich,  and  therefore  producing  very  abundant  crops  of  all  tropi- 
cal productions.'' 

amsENG. 

The  Department  has  been  solicited  by  several  correspondents  to  famish 
information  in  regard  to  ginseng — Paaiax  quinque/olium — ^with  a  view  to 
the  culture  of  the  plant  m  the  Southern  States.  These  inquiries  have 
been  answered  by  statements,  in  the  first  place,  that  so  fax  as  the  depart- 
ment is  aware,  ginseng  is  not  cultivated  at  all  in  any  portion  of  this 
country,  the  product  depending  entirely  upon  collections  of  the  plant, 
which  grows  spontaneously  and  abundantly  in  the  mountain  regions; 
and  in  &e  second  place,  that  the  supposed  medicinal  value  of  the  root  is 
not  now  generally  recognized,  and  that  its  value  among  us  is  wholly 
commercial,  the  collections  that  are  made  of  it  being  exclusively  for  ex- 
portation to  China,  where  it  finds  its  only  markets  These  collections  are 
made  principally  in  Pennsylvania,  West  Yirginia,  Ohio,  Minnesota,  and 
Michigan.  The  value  of  the  exports  already  rises  to  nearly  $700^000 
annually;  and  it  is  worthy  of  notice,  as  there  appears  to  be  no  limit  to 
the  demand,  that  without  reference  to  the  cultivation  of  the  plant,  which 
seems  to  be  attended  with  peculiar  difdculties,  the  product  might  be  largely 
increased  through  these  collections,  which  at  the  same  time  would  s^brd 
remunerative  employment  to  a  needy  class  of  persons,  including  women 
and  children. 

It  is  obvious  that  ginseng  is  a  valuable  commercial  product,  and  that 
whether  by  cultivation  or  the  present  method  of  collecting  the  sponta- 
neous growth,  the  production,  for  agriculture  and  economical  reasons, 
ought  to'  be  and  may  be  increased.  Several  attempts  have  been  made  in 
Forth  Carolina  to  cultivate  it,  but  the  growth  was  so  slow,  and  very 
likely  the  management  so  bad,  that  further  effort  in  ttiat  direction  was 
abandoned.  In  the  dirt,  as  it  comes  firom  tlie  digger,  ginseng  root  is 
now  worth  30  cents  a  pound.  While  in  a  green  state,  it  is  takem  to  a 
clarifying  machine,  where  it  is  made  almost  as  clear  as  crystal  When 
thus  clarified  it  is  worth  $1.10  a  pound.  A  North  Carolina  correspond- 
ent of  the  department  is  of  opinion  that  if  ginseng  continues  to  improve 
in  price,  another  trial  of  cultivation  in  tliat  State  will  be  made  in  a  more 
methodical  manner. 

In  answer  to  questions  firom  the  Department,  as  to  the  practicability 
of  cultivating  ginseng  as  a  staple,  in  view  of  profit,  a  correspondent  in 
Wisconsin  says :  "  I  am  told  by  those  who  have  tried  to  raise  it,  that  it 
will  not  grow.  It  is  a  wild  root,  and  the  Indians  say  it  takes  firom  10  to 
30  years  for  it  to  mature.  Prom  the  seed  one  man  has  spent  hundreds 
of  dollars  in  trying  to  cultivate  it,  but  fiEiiled  entirely."  Our  correspond- 
ents, in  view  of  aU  available  information  on  the  subject,  are  advised,  with- 
out waiting  for  new  experiments  in  cultivation,  to  use  all  practicable 
means  to  encourage  the  production  of  ginseng,  by  increasing  the  collec- 
tion of  the  spontaneous  growth  and  thus  ^ding  to  tlie  agricultural 
wealth  and  exerting  a  beneficent  influence  upon  the  labor  of  the  country. 
35a 
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Numerous  letters  of  inqtdrjr  In  i^eferenoe  to  the  onltivation  of  somao 
have  been  received  by  the  Department^  indicating  an  increased  interest 
in  the  subject^  and  a  purpose  to  introduce  the  cultul^  into  some  of  the 
Southern  States.  We  have  answered  these  inquiries,  as  in  the  case  of 
ginseng,  by  the  statement  that  there  is  no  cultivation  of  sumac  in  any 
portion  of  this  eountiy,  but  that  our  home  supply,  which  by  the  way  is 
fer  inferior  to  the  demand,  is  dependent  entirely  upon  the  gathering  of 
the  leaves  of  the  plant,  which  grows  wild  in  many  localities.  This  gath- 
ering, we  have  been  glad  to  learn,  is  becoming  an  increasingly  import- 
ant industry,  especiaUy  among  the  colored  population  of  the  South. 
Until  within  a  few  years  almost  the  entire  amount  of  sumac  used  in  the 
countrv  was  imported  from  Europe,  and  still  an  undue  proportion  of  that 
which  is  consumed  here  is  of  foreign  grpwth.  The  sumac  of  thid  cotin- 
try— that  of  Virginia  particularly— has  been  pronounced  superior  to  the 
finest  Sicily,  which,  as  is  known,  commands  much  the  highest  price  in 
the  marl^et  This  estimate  relates  probably  to  the  tannin  qualities  of  tJie 
article  raUier  than  to  the  coloring  property,  which  In  certain  respects  is 
equally  essential.  It  is  generally  understood  that  the  cause  of  the  dif- 
fermce  in  price  in  &vor  of  the  Sicilian  product  is  due  to  the  coloring 
matter  contained  in  th|b  American  sumac,  which  prevents  the  employ- 
ment of  the  latter  in  tne  manu^ture  of  white  leather.  The  didlar^oe, 
however,  in  the  commercial  value  of  the  Sicilian  and  American  sumao  lA 
very  considerable,  and  worthy  of  consideration.  Believing  it  to  be  really 
an  important  industry,  and  one  to  which  this  department  should  r^der 
all  the  aid  in  its  power,  the  sulbtject  has  been  referred  to  the  chemist  of 
the  department  for  a  thorough  investigation,  with  a  view  to  tiie  improve- 
ment of  the  American  method  of  manu&cture,  and  of  ascertahiing,  if 
possible,  the  true  causes  of  the  difference  in  question  by  an  analysis  ot  a 
sample  of  the  genuine  Sicilian  product  The  results  of  this  investiga- 
tion, with  a  statement  of  such  fiaicts  In  regard  to  the  manipulation  of  3ie 
plant,  including  the  Sicilian  method  of  cultivation,  as  bear  upon  the 
subject,  will  be  submitted  to  the  public  in  a  special  report  of  the  depart- 
ment 

NEW  EGYPTIAN  COTTOW. 

The  Department  has  for  some  time  been  in  correspondence  with  the 
consul-general  of  the  tTnited  States  in  Egypt,  on  the  subject  of  a  new 
description  of  cotton  alleged  to  have  been  discovered  in  Egypt  and  to 
possess  some  peculiarly  valuable  qualities.  Occasional  articles  have 
been  published  in  the  newspapers,  most  of  which  have  contained  erro- 
neous statements  as  to  the  origin,  history,  and  characteristics  of  Uiis  new 
plants  The  consul  informs  us  that  Mr.  Jean  Cartally,  a  Greek,  livmg 
near  Benha,  in  Egypt,  is  the  individual  who  brought  the  discovery  to  the 
tcnowledge  of  the  public,  and  who  made  the  earnest  exx>eriments  in  its 

Sroduction.  Five  years  ago,  it  seems,  a  Coptic  Arab,  named  Asaad 
lansour,  found  in  his  cotton-fields  three  plants  that  so  much  attracted 
his  attention  as  to  induce  him  to  carry  them  to  Mr.  Cartally,  who  dis- 
covered that  they  were  something  new,  and  the  next  season  commenced 
experimenting  with  the  seed.  A»  the  result  of  his  experiments  there 
were  planted  in  Egypt  last  season,  with  the  seed  of  the  new  cotton,  over 
4,000  acres,  of  which  300  belonged  to  Mr.  Cartally  himself.  The  success 
or  imagined  success  of  the  experiment  may  be  inferred  from  the  fact  that 
this  seasou  Mr.  C^tally  commenced  the  sale  of  the  seed  at  tike  rate  of 
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$40  per  ardeb  (an  ardeb  is  ft  little  lees  than  fire  bushels,  or  about  270 
pounds),  and  before  he  finished  selling  the  price  had  increased  to  1200 
per  ardeb. 

It  m&y  here  be  remarked  that  the  pure  seed  of  the  new  cotton  is  now 
obtainable  in  Egypt  at  A  moderate  price,  and  that  the  department  is  onl^ 
awaiting  the  results  of  this  year's  expreriments  in  Egypt,  and  in  this 
country  also,  to  detennine  upon  the  exi)ediency  of  malcing  a  purchase 
wifli  a  view  to  an  extended  trial  of  the  new  plant  in  the  Sonthem  States. 
The  department  receired  from  Mr*  Cartally,  last  spring,  a  small  quantity 
of  the  seed,  which  was  distributed  among  cotton-planters  of  South  Caro- 
lina and  Georgia,  from  whom  we  hare  as  yet  had  no  reports  of  results. 
Extensive  experiments  also  hare  been  made  in  Egypt  the  present  season,. 
so  tiiftt  the  plant  might  be  well  tested  in  every  variety  of  Egyptian  cli- 
mate. The  department  expects  to  be  informed,  at  an  early  cmte,  of  the 
result  of  these  experiments. 

The  new  cotton  is  what  is  called  in  Egyjrt  "Long-Staple  Slmounl,''  the 
staple  being  long  and  fine  and  of  a  yellowish  color,  but  not  very  strong.. 
It  is  claimed  by  some  that  it  is  very  much  injured  by  a  moist  atmosphere 
or  rain.  All  the  cotton  of  Egypt,^  is  well  known,  is  produced  by  irri- 
gation, and  the  plant  is  seldom,  if  ever,  wet  by  rain,  except  very  near 
tiieooast. 

From  recent  letters  fitwn  Egypt  we  learn  that  this  is  the  season  for 

Sphering  the  cotton  th^e,  and  that  the  ginning  establishments  are  in 
11  operation.  Our  correspondent  is  taking  measures  to  obtain  the 
necessary  data  for  making  a  full  and  definite  statement  of  the  results  of 
this  year's  crop.  He  intunates  that  the  expectations  which  were  enter- 
tained last  spring  have  not  been  realised,  and  that  in  some  cases  the 
crop  proved  almost  a  failure.  Contrary  to  the  suggestion  above  referred 
to^  he  remarks  that  the  plant  seems  to  require  a  rich  soil  and  ^<  plenty  of 
wat«p."  There  seem  to  be  peculiar  conditions  required  for  the  cultiva- 
tion that  are  not  fully  understood,  or  that  atie  not  met  by  the  climate  of 
Egypt  It  is  not  impossible  that  these  conditions  may  be  moi^  readily 
found  in  the  cotton-belt  of  the  United  States  than  in  Egypt.  The  depart- 
ment will  avail  itself  of  all  the  means  at  its  command,  and  of  all  informa- 
tion within  its  reach,  to  develop  the  true  qualities  or  this  new  product, 
and,  if  desirable,  to  introduce  its  culture  into  the  United  States. 

INDIGO. 

Several  correspondents  hare  called  the  attention  of  the  Department  to 
the  sulgect  of  indigo  culture,  and  asked  for  information  concerning  the 
production  and  handling  of  indigo;  the  latitude,  quality  of  soil,  &c., 
best  adapted  to  it;  the  time  and  manner  of  preparing  it  for  market; 
where  seed  may  be  procured,  &o. 

We  have  advised  our  correspondents  that  notwithstanding  the  fact 
that  after  a  period  of  profitable  culture  the  indigo  industry  in  this  coun- 
tiy  has  come  to  be  neglected,  so  as  that  it  may  l^  said  it  has  almost  died 
out,  it  would  seem  to  be  possible  that  if  enterprise  and  skill  were  directed 
to  me  improvement  of  the  methods  of  cultivation  and  manuffeeture,  the 
production  might  again  be  made  remunerative  in  our  Southern  fields. 

At  a  former,  and  not  very  distant  period,  the  culture  of  indigo  was  a 
profitable  and  material  industiy  of  the  Southern  States.  For  insuffi- 
cient reasons,  as  it  would  seem,  its  culture  has  yielded  to  other  products, 
more  attractive,  if  less  profitable.  It  is  still  cultivated  in  Georgia  and 
South  Carolina,  but  to  a  very  limited  extent.  Previous  to  the  Kevolu- 
tion  its  culture  was  stimulated  by  the  fostering  infiuenee  of  the  British 
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Govenuuent,  nnder  which  the  exports  amounted  to  more  than  a  million 
pounds  annually:  and  it  was  as  much  a  king  m  the  southern  colonies  as 
cotton  became  an^r  the  invention  of  the  cotton-gin  and  has  since  been 
in  the  Southern  States.  The  colonies  grew  rich  upon  it  Subsequently, 
India  was  looked  to  for  supplies,  and  at  the  commencement  of  the  pres- 
ent century  the  export  of  indigo  from  the  United  States  had  fSallen  off 
from  1,000,000  to  6,000  pounds.  It  is  an  indispensable  article,  and  of 
universal  consumption,  for  manufiEictnring  as  weU  as  domestic  purposes, 
and  the  department  is  disposed  to  render  all  the  aid  in  its  power  to  the 
revival  of  its  culture.  Having  been  advised  by  a  correspondent  inter- 
ested* in  indigo  culture,  that  &e  indigo  of  Kew  Granada  bears  the  high- 
est price  in  the  English  market,  the  department  has  taken  measures  to 
ascertain  from  authentic  sources  the  stock  from  which  the  New  Granada 
indigo  is  obtained,  what  its  peculiar  properties  are,  to  what  extent  it  is 
cultivated,  whither  it  is  exported,  and  what  its  comparative  value  in  the 
market  is:  and  also  to  ascertain  whether  a  quantity  of  pure  seed  can  be 
obtained  lor  the  purjxose  of  distribution  here. 

OUIiTTJBB  OP  THE  OLIVE. 

The  cultivation  of  the  olive  in  this  country — or,  more  properly  speak- 
ing, the  revival  of  the  cultivation  which,  having  been  commenced  a  cen- 
tury ago,  has  for  a  long  time  been  neglected  and  ahnost  entirely  aban- 
doned— ^has  of  late  attracted  considerable  attention,  and  led  to  repeated 
requests  from  correspondents  that  the  interest  and  active  aid  of  the  de- 
partment might  be  enlisted  in  the  matter.  Believing  it  to  be  a  question 
of  importance,  the  Department  has  been  disposed  to  respond  to  tiiese  re- 
quests:  and  although  lacking  the  means  of  making  an  adequate  ^ort, 
has  taken  some  steps  toward  encouraging  individual  enterprise,  by  en- 
deavoring to  procure  ftt)m  the  olive  countries  of  Europe  a  supply  of  cut- 
tings of  good  varieties  for  propagation  here. 

Our  correspondence  upon  this  subject  has  elicited  some  interesting  in- 
formation in  regard  to  the  culture  of  the  olive  in  this  country,  especially 
in  California,  where  it  was  planted  in  the  old  Missions,  but  where  com- 
paratively little  improvement  has  been  made  in  the  culture  by  the  intro- 
duction of  the  better  kinds  of  fruit.  Among  the  letters  received  by  the 
department  is  a  very  interesting  one  from  Mr.  P.  A.  Kimball,  of  National 
City,  San  Diego  county,  California,  who  informs  us  that  upon  his  first 
arrival  in  San  Diego,  in  1868,  he  found  the  remnants  of  an  olive  orchard, 
planted  a  hundred  years  ago,  lying  entirely  common,  and  overrun  by 
stock  of  all  kinds.  "  Such  of  the  trees,'^  Mr.  Kimball  says,  "  as  had  not 
been  destroyed  by  the  camp-fires  of  the  United  States  soldiers,  who  were 
for  a  long  time  quartered  at  the  Mission,  were  browsed  by  cattle,  horses, 
and  sheep,  and  the  ground  at  their  roots  burrowed  by  badgers,  skunks, 
squirrels,  and  mice.  The  tenacity  with  which  the  trees  had  dung  to  life, 
and  the  luxuriance  of  some  which  had  been  protected  by  the  cactus  that 
had  grown  up  around  the  trunks,  convinced  me  that  the  oUve  was  adapted 
to  our  climate  and  soiL'' 

Mr.  Kimball  informs  us  that  he  set  some  cuttings  in  January,  1869, 
which  blossomed  in  Ma^rch,  1872.  Subsequently,  he  set  a  large  number 
which  bore  fruit  in  the  fourth  year,  one  of  them  about  five  gallons ;  and 
in  the  fifth  year  they  averaged  about  that  amount,  one  yielding  twelve 
gallons. 

As  proof  of  the  tenacity  of  life  in  the  olive,  Mr.  Eamball  states  that 
his  nursery  of  cuttings  was  in  a  very  unfavorable  situation,  and  that  the 
entire  surfiEu^  soil  had  been  removed  in  grading  the  lot,  exposing  a  red, 
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adobe  subsoil,  in  which  the  cuttings  were  planted  in  pieces  about  a  foot 
long;  notwithstanding  which,  about  two-thirds  of  them  started  the  first 
year,  and  in  the  course  of  five  years  and  three  months  one  put  out  a 
shoot  that  grew  vigorously.  Pour  years  ago  a  tree  in  the  old  mission 
orchard  produced  192  gallons  of  finit. 

Mr.  Kunball  expresses  a  confident  opinion  that  the  olive  tree  can  in 
ten  years  be  made  to  exceed  the  value  of  the  wheat  crop  of  California, 
provided  that  the  best  varieties  can  be  secured  and  the  best  methods  of 
making  oU  and  pickles  be  ascertained.  Mr.  Kimball  has  now  planted 
twenty  acres,  all  of  the  Mission  olive,  which  he  proposes  to  bud  with 
better  kinds  as  soon  as  practicable. 

In  response  to  Mr.  Kimball's  request  for  information  in  regard  to  the 
manufacture  of  oil  from  the  olive,  the  best  kinds  of  fruit  for  oil,  and  the 
best  methods  of  propagation,  the  department  has  furnished  all  the  data 
within  its  reach.  The  manufacture  of  olive-oil  is  a  process  of  great  sim- 
plicity, not  very  unlike  the  operation  of  making  cider,  so  famffiar  to  all 
agricuituiists.  In  most  of  the.  olive  countries  of  Europe  the  process  has* 
undergone  little  improvement  for  ages.  The  description  of  Pliny  would 
answer  tolerably  well  for  the  meth^  at  present  in  vogue.  But  we  can 
not  doubt  that  the  ingenuity  and  skill  of  our  countrymen  wiD  soon  dis- 
cover, in  regard  to  the  olive — what  is  universally  true — that  there  is  no 
industry  which  may  not  be  made  more  profitable  as  well  as  more  easy 
by  the  improvement  of  applianceSj  and  the  substitution  of  mechanical 
power  for  manual  labor.  It  is  a  significant  fact^  that  in  those  countries 
In  which  the  olive-oil  has  the  highest  reputation,  tjie  cultivation  and 
manufacture  are  conducted  with  improved  machinery  and  with  the  great- 
est care  and  intelligence. 

Mr.  Kimball's  experience  proves  conclusively  that  in  Califomia  at  least 
we  have  the  requisite  climatic  conditions  for  the  successfdl  cultivation 
of  the  olive }  and  that  nothing  is  needed  to  insure  commercial  as  well  as 
agricultural  success  but  a  replacement  of  the  old  Mission  olive  by  well- 
tested  varieties  ftt)m  Europe,  the  products  of  which  now  command  our 
markets  and  force  us  to  an  annual  importation  of  half  a  million  of  dollars. 
The  department  is  without  the  means  of  aflfording  efficient  aid  to  the 
laudable  undertaking  of  Mr.  Kimball,  and  of  others  in  the  same  direc- 
tion ;  but  is  now  in  correspondence  with  parties  in  Euroi)e  with  a  view 
of  ascertaining  the  practicability  of  procuring  from  thence  a  supply  of 
cuttings  of  such  varieties  of  the  olive  as  are  of  approved  value. 

BBE-CHLTTJRE. 

The  active  attention  of  the  Department  to  the  bee-keeping  industry  has 
been  solicited,  and  the  appointment  of  a  commission  recommended,  for 
the  purpose  of  gathering  statistical  information  as  to  the  condition  and 
growth  of  bee-keeping  in  the  United  States,  of  communicating'  with  the 
largest  and  most  successful  bee-masters,  and  securing  their  methods  of 
wintering  and  otherwise  managing  bees,  of  testing  sQl  the  modem  and 
improved  apiarian  appliances,  and  recommending  such  as  are  worthy,  of 
improving  our  common  black  bees  by  Italianizing  them,  of  pointing  out 
the  most  fevorable  bee-ranges  in  tlie  country,  of  encouraging  the  cultiva- 
tion of  honey-producing  plants,  and  of  educating  bee-men  to  use  caps 
and  crates  of  uniform  size  for  commercial  convenience.  This  measure — 
embracing  so  much  that  is  of  admitted  importance  to  the  bee-keeping 
industry — has  been  urged  upon  the  department  by  the  argument  that 
the  industry  has  suffered  great  neglect,  and  that,  had  the  same  efforts 
been  putforth  to  foster  and  promote  bee-culture  that  beet-sugar,  sorghum, 
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and  tiie  like  have  received,  the  production  of  honey  would  by  this  tima 
be  simply  euonnous;  many  people  who  are  idle  for  want  of  occupation 
would  now  be  profitably  employed,  and  this  great  we^th  of  nature,  now 
comparatively  unutilized,  saved- 

The  department  has  replied  to  these  earnest  solicitations  by  assuring  cor- 
respondeiiits  that  it  had  neitiier  the  means  nor  the  power  to  organize  such  a 
commission  as  w^  contempla^ted,  while  admitting  that  boeni^ul  ture  was  cer- 
tainly an  important  indost^,  and  highlv  deserving  of  encouragement  ^  iHit 
suggesting  thatthe  efforts  which  have  been  made  to  foster  and  encourftge 
it  were  underestimated ;  and  that  beet-sugar  and  sorghum,  so  &r  from 
having  received  undue  attention,  were  yet  in  embiy o,  as  it  were,  awaiting 
that  concentrated  interest  in  their  behalf  which  is  essential  to  their  full 
development,  while  bee^mlture,  which  is  an  industry  accessible  to  indi- 
vidual enterprise,  and  much  less  dependent  upon  combined  effi>rt,  bm 
made  good  progress,  as  may  be  inferred  from  the  thousands  of  bee* 
ccdooies  now  in  profitable  operation  throughout  the  country :  the  improve- 
iumts  that  have  been  made  in  th^  construction  of  hives ;  theixBWDreeds 
of  bees  {particulariy  the  Italian)  that  have  been  introduced ;  the  £mna- 
tion  of  a  national  bee-keepers'  association ;  and  finally,  from  the  numer- 
ous periodical  journals  and  other  publications  ezclusiv^y  devoted  to  the 
manag^Ui^it  of  bees,  including  an  annual  ^^  Year  Book,"  in  which  are 
found  the  results  oi  theobservati<»is  and  experiences  of  the  best  apiariiuis 
and  naturalists. 

CULTURE  OP  THE  ENaUSH  WAXNUT, 

A  correspondent  in  Texas,  Mr,  John  P.  Lawrence,  <rf  Dallas  County, 
who  is  a  large  landholder  and  an  extensive  and  very  enterprising  &rmer, 
has  cooperated  liberally  and  successfully  with  the  Department  in  the 
introducticm  into  Texas  of  new  and  valuable  cereals,  grasses,  &c.,  and 
in  the  develc^ment  o£  the  agricultural  capabilities  of  that  Stat^  Among 
other  enterprises,  he  has  introduced  with  good  results  the  culture  of  the 
English  walnut,  oeginning  three  years  ago  with  a  small  quantity  c^  seed, 
which  the  department  was  glad  to  furnish  him  in  aid  of  his  zealous 
eflEbrf.  A  few  dozen  nuts  were  sent  to  him  from  a  tree  growing  in  the 
garden  of  the  late  Hon,  Peter  Force,  in  this  city,  planted  by  Mr.  Force 
himself,  between  forty  and  fi^  years  ago,  and  at  this  day  a  thrifty  tree, 
at  least  sixty  feet  in  neight,  yielding  firait  abundantiy  ev^y  year,  to  the 
extent  sometimes  of  several  bushels.  It  is  here  known  as  the  English 
walnut,  but  is  really  a  native  of  Persia,  and  perhaps,  also,  of  the  north 
of  China.  In  England  it  bears  the  name  of  the  Koyal  Walnut  {Juglans 
regia).  It  is  a  useful  and  bieautiful  tree,  and  the  fruit  has  a  high  com- 
mercdal  value,  as  is  indicated  by  the  extent  to  which  it  is  found  in  oar 
markets,  our  supplies  being  chielQiy,  if  not  wholly,  of  foreign  mxportation, 
while  it  is  easy  of  cultivation,  and  many  pcaHons  of  our  country  are 
adapted  to  its  growth.  It  has  been  cultivated  for  a  long  period  in 
England,  as  well  as  France  and  Germany.  In  this  country  its  cultivation 
is  hmited  to  an  occasional  tree  here  and  there,  with  the  exception  of 
California,  where  it  is  largeljr  grown.  In  the  Northern  States  it  is  found 
to  bring  its  fruit  to  perfo[iUon.  Further  north  than  Philadelphia,  how- 
ever, however^  it  does  not  produce  fruit  abundantiy.  It  will  thrive  in 
almost  any  soil  which  is  free  from  stagnant  moisture,  and  is  believed  to 
be  exacfly  adapted  to  the  cUmate  of  Texas.  Mr.  Lawrence  writes  us 
that  his  plants  are  growing  finely,  and  that  he  is  fully  convinced  that  his 
experiment  will  prove  a  success.  One  at  least  of  his  young  trees  is  now, 
tn  Its  third  year,  three  inches  in  diameter. 
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A  NAME  FOR  AW  "tJlf KNOWN  DISEASE." 

lu  tUe  aimual  report  of  the  Department  for  1876  au  ^*  uukuown  dis- 
ease" was  referred  to  as  prevailing  among  cattle  in  certain  counties 
of  Iowa,  Kansas,  and  Nebraska,  In  all  these  localities,  as  wa*  remarked, 
the  disease  was  attributed  to  feeding  on  smutty  com,  or  dry  com-ft)dder, 
or  the  excrement  of  grasshoppers  on  the  fodder,  A  correspondent  in 
Kansas,  Mr.  E.  Canfiield^  or  Vermillion,  has  communicated  to  us  his 
views  of  this  disease,  ascribing  it  to  what  he  beUeves  to  be  the  true 
cause,  and  giving  it  a  name  by  which  it  may  be  hereafter  characteristic-  <» 
aUy  known.    He  says : 

This  "unknown  diseaae"  is  in  the  report  attributed  to  oattle  feeding  on  amutty 
com,  or  dry  oom-fodder,  or  the  excrement  of  gra88hopx>er8  on  the  fodder.  It  cannot 
be  the  result  of  the  first  above-mentioned  causes,  for  cattle  wiU  never  eat  smutty  oorn 
when  oth^  &ed  is  attainable. 

It  cannot  be  the  latter  of  the  above-mentioned  causes,  for  my  attention  was  first 
oaUed  to  this  ailment  among  cattle  in  the  fan  of  1879,  a  year  when  we  had  no  grass- 
hoppers in  this  part  of  Kansas, 

Therefore  we  trace  it  directly  to  the  second  of  the  aforementioned  causes,  viz,  feed- 
ing on  dry  cqm-fbdder.  But  dry  corn-fodder  would  not  ii^ure  cattle  if  it  was  not  the 
fact  that  it  is  too  dry,  that  is,  diy  feed  without  any  water  to  quench  thirst. 

My  attention  was  first  directed  to  this  disease,  if  disease  it  may  be  called,  in  the 
latter  part  of  1873,  by  finding  several  head  of  cattle— ten,  I  think— lying  dead  in  a 
stalk-field.  After  driving  out  of  the  field  aU  that  were  able  to  move,  I  tiien  looked 
after  the  water  supply,  and  found  that  the  creek,  at  which  the  oattle  had  been  accus- 
tomed to  drink,  was  entirely  frozen  over,  so  that  the  water  was  inaccessible  to  the 
oattle.  A  few  days  after  tms  occurrence,  the  remaining  cattle,  one  himdred  or  more, 
were  turned  back  into  the  field,  and  the  ice  out  every  £y.  so  tnat  they  could  obtain 
water;  and  the  result  was  that  no  more  dead  cattle  were  found  in  that  fieldi 

The  winter  of  1875  was  an  exoeptionaUy  diy  one  in  this  part  of  the  State,  and  when 
oattle  were  turned  into  the  corn-fields  they  began  to  die  off  at  a  rapid  rate,  and  in 
every  instance  it  wss  found  that  in  those  fields  where  the  oattle  died  th^^  was  no 
water  obtainable. 

Again,  in  the  faU  of  1876  in  some  localities  I  heard  of  cattle  dying  in  the  corn-fields, 
and  on  investigation  I  found  that  in  every  field  where  cattle  had  died  there  was  no 
water  supply  for  them. 

Hereaiter,  when  I  shall  hear  of  stock  dying  in  corn-fields  I  shaU  not  ascribe  it  tp 
**ui  unknown  disease,''  but  shall  simply  say^'they  died  of  thirst.'' 

FI^OBIDAr— Si^MI-TBOPICAIi  PBODTJOTS. 

HhB  Department  has  many  inquiries  concerning  the  dimate,  soil,  pro- 
ductions^ and  agricultural  conditions  of  Florida,  which  it  is  not  always 
possible' to  answer  with  due  intelligence  and  entire  certainty.'  Many 
emigiunts  firom  the  'Sorih  and  Northwest  are  being  attracted  thither  by 
a  genial  climate  and  its  presumed  adaptation  to  the  cultivation  of  semi- 
tropical  crops.  Exaggerated  and  doubtful  statements  are  circulated 
firom  interested  and  partial  sources,  which  are  calculated  to  mislead  and 
to  create  disappointment  The  department  is  desirous,  therefore,  to 
obtain  authentic  and  rehable  information,  that  it  may  be  able  to  answer 
satistactwly  the  inquiiies  that  are  so  frequently  addressed  to  it.  A 
recent  letter  from  a  correspondent  in  Tampa,  in  the  southern  part  of  the 
State,  contains  statementa  that  deserve  the  attention  of  emigrants.  The 
writer  says: 

The  soil  here,  as  I  leani  &om  those  who  are  j^raotical  farmers,  from  the  yarions  States 
of  the  North,  West,  and  East,  requires  an  entirely  diiSerent  treatment  from  that  of  the 
States  from  which  they  come ;  and  they  seem  to  be  as  much  at  sea  as  myself— a  nov- 
ice—^who  unfortunately  have  none  of  their  experience.  This  part  of  the  State,  South 
Florida,  has  not  been  developed,  and  as  a  matter  of  courae  we,  as  new  comers,  have 
no  advantage  of  the  experience  acquired  bv  settlers  who  have  preceded  us.  We  must 
take  new  land  or  none,  as  there  is  none  which  is  in  a  state  of  even  moderate  oultivi^ 
tion. 
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Thia  condition  of  tilings  is,  as  I  snppoee,  due  to  the  fact  that  the  country  hereabouts 
until  recently  was  in  the  hands  of  the  Indians.  The  soil  is  thin  and  shallowy  caused 
by  a  habit  among  the  country  people  of  burning  the  old  maa  that  the  new  maygiow, 
by  which  means  whole  tracts  of  country  are  laid  in  an  almost  barren  waste.  This  is 
done  to  make  grazing  pasture  for  cattle,  which  are  generally  poor,  scrawny,  and 
stunted,  such i as  any  Northern  farmer  would  feel  ashxun^  ot  These  poor  animals  are 
turned  loose  in  the  woods^  there  being  few  clearings,  to  pick  up  a  living  as  best  they 
can,  little  or  no  fodder  bemg  fed  to  them.  Such  is  cattle-raising  in  South  Florida.  £f 
the  droppings  from  the  trees,  thus  eaten  by  the  cattle,  and  the  old  grass,  were  allowed, 
from  year  to  year,  to  rot  and.  go  to  mold,  the  soil  woidd  be  as  deep  and  as  ^ood  as  any ; 
but  constant  burning  keeps  it  poor  and  thin.  This  is  without  doubt  destmod  to  be  a 
great  and  wealthy  country.  It  has  all  the  elements  of  success,  and  those  of  us  who 
are  here  must  do  our  utmost,  with  the  valuable  aid  and  advice  of  your  department, 
to  secure  its  full  development. 

The  following  are  extracts  from  an  interesting  letter  addressed  to  the 
Department  by  Henry  S.  Sanford,  esq.,  in  reply  to  a  request  for  informa- 
tion in  regaxd  to  his  experiments  in  tiie  cultivation  of  semi-tropical  fruits 
in  Florida.  It  will  be  seen  that  Mr.  Sanford  looks  confidently  to  the 
success  of  his  own  enterprising  efforts,  and  to  the  ultimate  full  and  prof- 
itable development,  under  proper  direction  and  encouragement,  of  the 
semi-tropical  advantages  and  capabiUties  of  Florida.    He  says: 

I  have  been  engaged  since  1869  in  the  culture  of  oranges,  lemons,  du;.,  on  my  grant 
in  Orange  County,  on  the  upper  Saint  John's  River.  It  took  two  years  and  $30,000 
expenditure  to  satisfy  me  that  all  land  in  Florida  was  not  fit  for  orang^e  culture :  on 
the  contrary^  that  the  land  best  adapted  to  it  was  in  compj*ratively  limited  quantity 
While  my  original  grove  of  100  acres,  "  Saint  Gertrude,"  is  not  abandoned,  but  is  con- 
tinued, tnougn  less  successfnUy,  and  with  the  advantage  of  more  experience,  I  am 
having  very  ^reat  success  on  another,  "  Belair,"  of  125  acres,  which  is  on  high  ground, 
with  bgh^  friable  soil,  and  there  I  am  testing  a  great  variety  of  semi-tropical  nlants, 
with  a  view  to  their  permanent  introduction  in  Florida.  Your  department  has  idndly 
aided  me  in  this  work  by  sending  me  the  past  spring  many  plants  which,  under  the 
eye  of  a  skilled  horticulturist,  wUl  have  careful  attention,  and,  I  hope,  with  useful 
results  to  the  South.  It  is  too  early  to  give  them  now ;  next  spring,  however,  I  pro- 
pose fumiBhing  a  report  in  detaiL 

I  am  doing  on  a  small  scale  what  Congress  should  provide  to  have  done  extensively 
under  the  auspices  of  vour  department ;  and  the  country,  especially  the  Southern 
States,  would  reap  a  rich  harvest  in  return.  There  are  numerous  products  that  we 
now  import  at  great  cost  which  I  am  satisfied  can  be  raised  in  the  South  with  great 
profit,  but  the  people  need  to  be  authoritatively  informed  what  they  can  raise  to  ad- 
vantage, and  the  same  feusilities  given  them  in  the  distribution  of  seeds,  plants,  &c., 
adapted  to  Southern  culture  as  are  given  in  respect  to  Northern  products. 

For  the  culture  of  the  orange,  Florida  has  greater  advantages  than  any  country  I 
have  visited,  in  soil,  climate,  and  market.  Uiuike  to  Italy  and  SicDy,  where  artificial 
irrigation  is  necessary  throughout  the  summer— for  five  months  in  fact — the  winter  is 
the  dry  eeaeon  in  Florida,  while  the  copious  summer  rains  render  artificial  irrigation 
unnecessary.  Its  fruit,  too.  is  of  superior  quality  and  flavor,  and  is  destined  not  only 
to  take  the  place  of  the  imported  orange  in  the  vast  market  of  our  own  country,  but 
will,  doubtless,  also  be  in  demand  for  export  to  those  countries  now  supplied  by  the 
Inferior  Mediterranean  fruit. 

I  have  introduced  from  abroad  a  large  number  and  in  every  attainable  variety  of 
the  trees  of  the  citrus  family,  expecting  to  improve  those  worth  preserving  by  culture 
in  our  superior  soil.  The  cultivation  of  the  orange  in  Florida,  tiU  lately,  has  been 
rude  and  confined  mainly  to  seedlings  of  hap-hazara  varieties,  but  as  it  is  prosecuted 
on  a  larger  scale  for  commerce,  wiU  be  of  choice  and  known  varieties  and  distinct 
(grades,  and  therefore,  propagated  by  grafts  or  buds,  securing  quicker  returns,  and  giv- 
ingtrees  by  their  size  and  absence  of  thorns  better  adaped  for  commercial  purposes. 

With  regard  to  the  lemon,  which  is  even  more  profitable  than  the  orange,  I  tnink  its 
culture  for  commerce,  save  in  exceptional  locations,  can  hardly  be  safely  undertaken 
north  of  the  twenty-ninth  parallel,  as  it  is  less  hardy  than  the  orange.  My  experience 
is,  that  the  lemon  grown  from  the  seed  is  less  fit  for  commerce,  because,  with  its  thicker 
rind,  more  subject  to  rapid  decay  than  the  hard,  thin-skinned  Sicily  lemon,  so  called, 
which  we  import  from  the  Mediterranean,  but  that  the  same  fhiit  can  be  produced 
from  the  imported  trees.  These  I  have  introduced  largely,  and  am  quite  successful  in 
propagating  from  them  on  the  native  orange  "  sour  stock."  so  that  I  feel  quite  assured 
that  the  lemon,  as  well  as  the  orange,  can  be  raised  in  Florida,  and  doubtless  will  be 
(for  the  profit  is  very  large)  sufficiently  to  supply  our  home  market,  which  now  absorbs 
imported  lemons  by  the  hundred  million. 

i 
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Pine-apple8  do  well  in  my  region  in  Florida,  and  bid  fair  to  become  an  important 
article  of  commerce.  After  cnltivating  a  few  with  satififactory  resnlte,  I  am  now  ex- 
tending that  cnltnre,  have  introdnced  many  varieties  from  different  conntries  besides 
the  West  Indies,  and  have  in  culture  some  10,000  plants. 

With  the  banana  I  have  not  been  successful.  I  imported  largely  of  choice  varieties, 
but  found  it  difficult  to  acclimate  them  or  protect  them  from  our  slight  December 
frosts,  and  I  have  abandoned  that  culture.  Some  of  my  neighbors  continue  it,  with 
varied  success.    It  is  not  a  certain  crop. 

The  olive-tree  thrives  well.  I  have  a  small  grove  of  50  trees,  which  will  fruit  next 
year,  and  I  do  not  doubt  this  important  and  profitable  culture  can  be  as  successfully 
prosecuted  in  Florida  as  in  southern  France  and  Italy.  Care  should  be  taken  in  select- 
ing the  variety  best  adapted  for  the  soil  and  climate  of  the  locality.  Those  planted 
£om  seed  are  next  to  worthless,  save  as  stock  for  rafting. 

The  vine  does  extremely  well.  I  commenced  with  some  of  our  native  varieties,  and 
a  thousand  or  so  of  the  Delaware  and  Concord  vines  gave  ripe  fruit  the  first  week  in 
June.  But  I  have  concluded  to  raise  finer  varieties,  only  cultivated  under  glass  at  the 
North,  and  expect  next  spring  to  ship  Black  Hamburg  and  others  of  that  class  to  the 
northern  markets. 

The  tea-plant  does  well  with  us.  I  have  but  few  specimens,  but  enough  to  prove  its 
adai>tabihty  for  our  soil  and  climate,  and  I  observe  by  a  recent  letter  to  the  South 
Fk>rida  Journal  ([published  at  Sanford)  that  it  was  of  excellent  flavor,  as  the  writer 
attested  affcer  drinking  a  cup  at  Belair,  where  it  is  in  use. 

My  experience  with  the  ooffee-vlant  has  not  thus  far  been  satisfactory.  I  imported 
a  few  hundred,  and  also  received  a  few  specimens  from  your  department ^  but  they  were 
not  properly  cared  for,  and  I  propose  givmg  this  important  plant  a  fair  trial,  and  believe 
it  will  succeed.  I  observe  in  a  local  newspaper  mention  made  of  a  family  near  Tampa 
that  raised  coffee  for  its  own  consumption. 

TTie  esparto  grass  (siipa  tenadssima),  so  largely  imported  from  southern  Spain  and  from 
Africa  for  paper  manufacture,  I  have  tried  on  a  small  scale,  and  do  not  doubt  that  this 
•product^  whose  consumption  is  measured  by  the  hundreds  of  thousand  tons,  can  be 
anccessfully  raised  throughout  the  lower  tier  of  Southern  States.  The  costliness  of  the 
seed  alone  prevented  my  introducing  it  gratuitously  and  widely,  as  I  have  done  the 
Eucalyptus,  It  is  of  slow  development,  but  once  started  grows  on  luxuriously  without 
onlture  for  generations. 

That  more  valuable  tree,  the  Eucalyptus,  I  introduced  several  years  ago,  and  distrib- 
uted to  all  applicants  some  1,200  packages.  It  generally  thrives  well.  In  my  locality 
its  CTOwth  is  amazing ;  trees  in  my  place  have  gained  10  feet  in  height  this  year. 
.  My  suggestion  to  you  is  that  you  recommend  the  appropriation  by  Congress  of  the 
means  necessary  to  form  an  establishment  in  Florida  for  the  purpose  of  introducing 
such  economic  plants  as  are  found  to  be  suitable  for  culture  in  the  South.  There  are 
a  vast  number  of  foreign  semi-tropical  products,  drugs,  gums,  oils,  &c.,  for  which  we 
pay  large  sums,  which  we  can  raise  perfectly  well  ourselves ;  and  again,  I  would  wish 
to  see  something  done  to  encourage  immigration  frt)m  Southern  Europe.  We  erred 
egregiously  a  few  years  ago  in  discouraging  the  Italians  who  commenced  flocking  to 
our  shores,  and  who  would  bo  of  more  importance  to  the  South  in  introducing  the 
culture  of  the  vine  and  olive,  and  the  other  finer  cultures  of  their  country,  than  the 
North  Europeans ;  and  that  culture  should  be  made  second  only  to  cotton  and  sugar 
in  importance  and  value  among  semi-tropical  productions. 

JUTE  IN  SOUTH  CAROLINA. 

Some  of  the  rice-planters  of  South  Carolina,  as  we  learn  from  a  corre- 
Bpondent  who  is  located  on  the  North  Santee  River,  are  apprehensive  of 
danger  to  that  crop  from  the  admission  free  of  duty  of  rice  grown  in  the 
Sandwich  Islands.  This  danger,  he  says,  is  regarded  as  so  imminent  as 
already  to  have  occasioned  a  decrease  in  the  acreage  of  rice-lands  planted. 
Some  of  the  planters  have  determined  to  substitute  the  cultivation  of 
jute  for  that  of  rice,  for  which  experiments  have  shown  their  rice-fields 
to  be  well  adapted.  And  merchants  of  Charleston  having  become  satis- 
fied that  jute  can  be  successfully  grown  in  that  region  have  decided  to 
start  a  bagging  factory,  and  thus  to  open  a  home  market  lor  the  jute. 
Our  correspondent,  who  has  made  a  successful  trial  of  jute,  gives  us  the 
result  of  his  experience  as  follows : 

The  interest  that  you  have  manifested  in  behalf  of  the  South  induces  me  to  suggest 
the  culture  of  jute  as  the  plant  best  suited  to  take  the  place  of  rice.  Durine  the  years 
1872, 1873,  and  1874  the  experiments  I  made  with  seed  received  firom  your  department 
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resulted  in  establishing  the  faot  that  the  plant  was  well  suited  to  our  climate.  It  was 
not  until  1874  that  I  succeeded  in  getting  the  plants  to  mature  seed.  Former  plani- 
m^  grow  vigorously,  attained  a  height  of  10  leet,  bloomed  profusely,  anil  proauoed 
a  hber  pronoimccd  by  judges  equally  as  good  as  Calcutta  Jute,  Yet  tue  exi^erinienti 
were  failures,  as  the  seed  did  not  mature. 

In  1874  I  planted  on  the  1.5th  of  April  (other  plantings  having  been  mado  in  May 
and  June).  The  seeil  germinated  in  about  nine  days.  When  the  planta  were  6  inchM 
high  those  intended  for  seed  were  thinned  to  two  stalks  2  feet  apart  by  3  feet.  When 
18  inches  high  they  were  reduced  to  one  stalk  to  the  hill.  The  others  were  thinnod  to 
one  stalk  6  Inches  apart  by  3  feet.  The  seed-plants  commenced  branching  when  about 
3  feet  highf  and  attained  a  height  of  11  feet.  They  bloomed  profiuiely  and  niatured  a 
heavy  crop  of  seed.  Those  plants  left  thick  bloomed  well  and  grew  equally  aa  Ulgh, 
but  produced  no  branches  and  matured  no  seed.  » 

These  experiments  establish  several  £actD  that  will  be  of  servioe  to  those  who  inay 
cultivate  jute  as  a  crop.  Fiist,  seed-plants  should  be  planted  in  April,  and  hav0  plenty 
of  space.  Second,  for  a  crop  tne  seed  should  be  planted  In  May,  thinned  to  6  inches 
by  3  feet,  leaving  a  single  stalk  in  the  hill.  This  crowding  is  import  an  t,  aa  it  ia  aol 
desirable  to  have  market-plants  producing  branches,  since  the  bark  haa  to  be  peeled 
tFom.  the  stalk  by  rotting  the  stalk  in  water,  and  branches  interfere  with  the  peeling. 

lu  this  section  of  country  May  appears  to  be  the  proper  month  to  plant,  aa  the  young 
plants  escape  the  heavy  winds  of  Apnh  Third,  the  time  for  cutting  should  be  when 
the  plants  are  in  bloom ;  at  that  season  the  fibre  appears  finer  and  stn)nger.  The  fiber 
of  those  plants  that  matured  seed  was  coarse  and  brittle,  apparently  suite(|  only  lor 
poai»e  materials, 

I  have  had  no  experience  iu  preparing  the  fiber  fbr  market,  but  know  w»  poaacfi 
great  advantages  over  foreign  producers,  as  their  crops  have  to  be  taken  to  yata  to  b»T» 
the  stalk  rotted,  while  in  tms  country  the  constmotioii  of  our  rice-fielda  will  enable  qa 
to  flow  the  fields  which  grow  the  jute,  md  hold  the  water  until  the  bark  i«  caiEidy  to 
be  peeled  fron^  the  stalk. 

bince  the  merchants  of  Charleston  have  become  satisfied  that  this  plant  can  be  aoa- 
cessfully  grown  in  our  climate,  a  £sw  of  our  most  public-spirited  have  decided  to  utMfi 
a  bagging-foctory.  This  will  open  a  market  for  jute,  and  the  times  appear  prppitiona 
for  the  introduction  of  a  product  that  must  ultimately  prove  invalaable  to  our  ooiuitry. 

eruaAR-oANS  in  missibsippl 

Experience  is  indioatmg,  if  it  hcus  not  already  provecL  that  the  sngar- 
cane  region  in  this  conntry  ha«  hitherto  been  confined  to  too  narrow 
limits*  A  correspondent  of  the  Department  in  the  connty  of  Lauderdsdei 
Mississippi,  whose  location  is  considerably  north  of  the  supposed  sugar 
limit,  informs  us  that  he  has  planted  the  cane  very  successfully  for  sev- 
eral years,  and  that  he  has  found  it  a  sufficiently  profitable  crp^  to  iudu0d 
him  to  continue  and  to  extend  his  operations.  We  subjoin  his  relataon 
of  his  experience.    He  says : 

I  live  about  latitude  32^,  and  some  Tears  ago~I  mean  a  period  belbre  the  war — it 
was  not  supposed  that  sugar-cane  could  be  raised  here ;  but  the  exx>erienee  of  the  last 
eight  or  ten  years  shows  that  it  can  be  grown  successfully  as  far  as  one  degree  farther 
north  than  this,  and  that  it  is  a  far  more  remunerative  crop  than  cotton.  This  year 
I  planted  two  acres  in  what  is  known  as  the  "  purple "  Louisiana  cane.  The  land, 
rather  thin  and  sandy,  was  on  a  small  branch,  and  would  not  have  made  at  beet  man 
than  700  or  800  pounds  of  seed-cotton,  or  20  bushels  of  com,  to  the  aere.  I  piaoted 
the  land  with  cane  that  I  raised  the  year  before,  nsin^  on  the  two  acraa  about  llu)00 
stalks.  I  planted  in  rows  6  feet  apart,  and  manured  w^ith  100  bushels  cotton-deed  tp 
the  acre,  costing  12^  cents  per  bushel.  I  planted  on  the  17th  of  March.  J  cut  and 
ground  the  stalks  on  one  acre,  reserving  the  remainder  for  seed-cane,  and  ground  the 
cane  on  a  Victor  sugar-mill,  nmking  the  juice  into  simp  with  a  Cook  evaporator.  I 
made  from  the  acre  310  callous  of  excellent  molasses,  whu^h  I  sold  reodijF  for  At>m  S5 
to  60  cents  x>er  gallon.  I  am  so  well  satisfied  that  it  is  a  paying  crop  that  I  intern^ 
next  season,  to  plant  four  to  five  acres,  if  my  seed-cane  is  sound  in  the  spring. 

Sugar-cane  is  cultivated  also  in  the  adjoining  counties  to  a  limited  extent,  and  its 
cultivation  is  greatly  increasing.  Most  of  the  cane  grown  here  is  what  is  called  the 
*^  puri)le  cane,^  but  some  of  the  **  green  oane  "  is  also  planted.  This  makes  a  much 
larger  stock  than  the  "  purple,"  but  is  said  to  be  not  so  hardy  and  easier  killed.  I 
have  never  planted  it,  and  know  nothing  of  it  except  from  report. 

A»  loixs  as  molasses  remains  at  its  present  price  sugar-cane  nere  is  quite  a  profitable 
crop.  I  nave  cultivated  it  more  or  less  for  four  yeara,  and  have  never  had  any  troablf 
in  saving  aeed 
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OmOHLONA  IN  Tim  UlSriTED  STATES. 

A  corrxispoudeut  in  Elk  Grove,  Sa42i*aineuto  CouuQ',  Cajilbiiiia,  in- 
-quires  wlictUer  an  attempt  Uas  ever  been  mode  to  natumli^e  the  ciiicljoua 
fix  the  wanner  i)art«  of  the  Uuitctl  States ;  and  whether  it  is  probable 
that  the  tree  could  be  raised  in  California,  the  climate  of  which,  he  re- 
iaark&>  "  is  suitable  for  or4nges,  lewiQns,  figs,  olives,  and  other  tropical 
fruits'^;  and,  proceeding  to  reason  upon  this  erroneous  basis,  he  urges 
that  our  government  ought  not  to  be  behind  that  of  England,  which  has 
snccessfuUy  introduced  cinchona  into  its  Bajst  and  West  Indian  colo- 
nies. 

We  have  advised  our  correspondent  of  the  un^undness  of  his  position 
in  regard  to  the  climate  of  California,  and  that  oranges,  lemons,  flgi^,  and 
ohves,  not  being  tropical  fruits,  aftbrd  no  criterion  of  climate  in  the 
premises ;  ajul,  further,  that  if  our  government  had  tropical  climates 
within  its  control,  as  has  that  of  England^  it  might  with  some  propriety 
be  urged  to  make  efforts  to  introduce  tropical  plants,  and  especially  such 
plants  as  are  peculiarly  valuable,  and  strictly  tropical,  as  cincUoua  i»  b^ 
Uered  to  be. 

The  various  climates  of  our  widespread  country,  however,  embrace  no 
locality  thsit  can  be  called  tropical,  and  that  is  adapted  to  the  cultiva- 
tion of  tropical  products,  whatever  may  be  the  range  or  degree  of  tem^ 
perature.  It  is  alleged,  we  know  not  with  how  ^ood  reason,  that  there  are 
localities  in  California  and  Florida  where  frost  is  never  experienced;  and 
hence  the  conclusion  is  ignorantly  or  unadvisedly  reached  that  all  the 
conditions  of  a  tropical  climate  exist,  and  that  the  productions  of  such  a 
climate  are  possible.  This  quite  common  error  leads  to  embarrassment, 
and  often  to  disappointmenl^  and,  as  the  department  has  frequent  occa- 
sion to  notice,  gives  rise  to  mquiries  for  iniormation  and  ^  request  for 
seeds  and  plants,  which  would  otherwise  be  avoided.  There  are  other  can- 
ditions  of  vegetation  within  the  tropics  than  that  of  mere  absence  of  frost, 
conditions  upon  which  plants  strictly  tropical  absolutely  depend,  and  in 
the  absence  of  which,  whatever  the  temperature  may  be.  they  cannot  be 
expected  to  succeed.  It  has  been  stated  that  in  some  of  the  most  south- 
em  counties  of  England  an  occasional  winter  will  pass  without  the  ther- 
mometca-  ever  dropping  below  the  freezing-point.  Still  it  cannot,  we 
think,  from  this  casual  occurrence,  bo  concluded  that  England,  or  any 
portion  of  it,  has  a  tropical  climate. 

With  regard  to  cinchona,  the  Department  has  in  former  year*  grown 
plants  of  seveml  species,  and  distributed  them  in  Southern  California 
and  in  several  of  the  Southern  States,  more  particularly  Florida.  The 
results  of  experiments  made  with  these  plants  have  been  in  all  cases  un- 
favorable, owing  to  adverse  climatic  conditions,  showing  that  the  plant 
will  not  stand  the  slightest  degree  of  fix)st  without  injury.  The  locality 
of  San  Diego,  Cal.,  is  the  only  one  in  the  United  States  which  affords 
any  promise  of  success,  and  the  uncertainty  and  doubt  in  respect  of 
that  would  not  warrant  the  department  in  a  continuous  effort  to  intro- 
duce the  cultivation.  In  a  word,  after  many  years  of  trial,  the  depart- 
ment considers  the  prospect  of  successfully  growing  cinchona  as  being 
too  unfavorable  to  authorize  any  further  distribution  of  plants,  or  any 
special  attempts  to  establish  its  production  among  us. 

PEXCEXY  COMPEEY. 

We  have  had  many  requests  from  different  sections  of  the  country  for 
oeed  of  the  prickly  comfrey  {Symphytum  a8perrimum)y  a  coarse-leaveil 
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plant,  remarkable  for  the  prickly  bristles  with  which  it  is  closely  beset, 
which  has  long  been,  known  and  frequently  recommended  as  a  fors^ 
plant,  but  for  some  reason  never  generally  cultivated.  We  have  advised 
correspondents  that  we  were  not  able,  from  any  experience  which  the 
department  has  had  with  it,  to  speak  with  much  confidence  of  its  value 
as  a  forage  plant.  Cattle  are  said  to  eat  it  and  to  thrive  upon  it  witii 
apparent  good  effects;  and  the  yield  is  described  as  being  ordinafily 
very  large — sometimes  enormous;  but  it  has  not  taken  a  high  rank 
among  our  forage  plants.  A  new  interest  appears,  however,  to  have 
been  awakened  in  its  culture,  as  our  correspondence  indicates,  not  merely 
in  this  country  but  abroad,  and  especially  in  Austraha,  where  agricul- 
tural enterprise  is  alive  to  everything  tiiat  holds  out  the  promise  of 
improvement. 

The  prickly  comfi^y  is  a  Caucasian  plant,  which  was  introdnced  into 
England  from  Russia  many  years  ago.  In  its  native  country  immenae 
herds  of  cattle  and  flocks  of  sheep  were  entirely  dependent  upon  it  for 
sustenance ;  and  its  large  and  succulent  roots  were  frequently  eat^i  by 
the  inhabitants.  It  is  not  easily  propagated  by  seed,  which  may  be  pne 
reason  for  its  not  receiving  more  attention.  This  difficulty  has  been 
overcome  partially  by  the  use  of  cuttings,  but  effectually  by  a  system 
of  dividing  the  roots,  by  which  means  tlie  plant  may  be  indefinite 
propagated  with  great  ease.  A  fresh  impetus  has  been  given  to  the 
culture  of  the  prickly  comfi^y  in  New  South  Wales,  Queensland,  and 
Victoria,  as  we  learn  through  our  correspondence  with  those  colonies. 
Mr.  Guilfoyle,  the  director  of  the  botanic  garden  at  Melbourne,  Victo- 
ria, writes  that  he  considers  it  a  very  valuable  fodder  plant,  "even  if  we 
take  a  moderate  estimate  of  its  productive  powers — ^yielding,  as  it  is  said 
to  do,  more  than  80  tons  to  the  acre.  It  is  also  recommended  for  its 
extreme  hardiness,  neither  heat  nor  cold  being  prejudicial  to  its  growth. 
In  the  hottest  and  driest  summers  of  the  Caucasus  it  yields  fi'esh,  green 
leaves  abundantly. 

There  are  several  species  of  Symphytum  ;  but  the  a^perrimum  is  that 
which  is  preferred  for  forage  purposes. 

In  England  a  general  interest  in  the  prickly  coDdrey  seems  to  have  been 
aroused  by  a  statement  of  an  eminent  seedsman,  thiat  it  would  produce 
from  60  to  100  tons  to  the  acre :  that  it  is  especially  adapted  to  the  feed- 
ing and  fattening  of  stock,  and.  for  increasing  the  milk  of  cows;  that  it 
grows  more  rapidly  and  luxuriantly  than  any  other  green  soiling  plsmt; 
that  it  is  a  reliable  crop,  independent  of  weather  and  climate,  growing 
as  well  in  the  hottest  countries  and  driest  seasons  as  in  the  highest  lati- 
tudes; that  it  comes  in  earlier  and  lasts  longer  than  any  otiher  crop: 
and,  finaUy,  that  it  makes  a  very  nutritious  ^y  for  cattle,  horses,  ana 
sheep.  How  far  this  glowing  description  has  been  realized  in  the  expe- 
rience of  English  culture  we  are  unable  to  say;  but  this^  department  is 
disposed  to  afford  an  opportunity  for  trial  to  many  who  have  expressed 
a  strong  desire  to  make  an  experiment  of  the  plant  in  this  country. 

MESQUITE,  OB  SCEEW-BEAN. 

A  request  from  Dr.  Schomburgk,  director  of  the  botanic  garden  at 
Adelaide,  South  Australia,  for  some  of  the  seed  of  the  mesquite,  or  screw- 
bean,  known  also  as  the  Mexican  gum-tree,  induced  the  Department  to 
make  an  effort,  through  one  of  its  correspondents  in  Texas,  where  the 
mesqmte  ^ows  abundantly  and  seeds  profusely^  to  procure  some  fresh 
seed  sufQcient  for  Dr.  Schomburgk's  purpose  of  mtroducing  it  into  Aus- 
tralia afi  a  fodder  plant    Although  it  has  not  been  cultivated  to  any  ex- 
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tent  in  the  United  States,  the  excellent  properties  of  the  screw-bean  as  a 
food  plant  have  been  fully  recognized.  Dr.  Schombnrgk's  attention  was 
called  to  the  plant  by  the  reports  of  Lieutenant  Whipple's  boundary 
snrvey,  in  which  it  was  stated  that  the  prosperity  of  his  horses  and 
moles,  and  the  success,  in  fact,  of  his  expedition,  were  dependent  upon 
the  screw-bean,  which  he  founa  to  be  indigenous  to  and  growing  abun- 
dantly in  Arizona.  The  screw-like  pods,  according  to  this  repo^  were 
found  to  contain  much  saccharine  matter,  and  were  very  nutritious,  ripen- 
ing at  difTerent  seasons  of  the  year,  and  were  very  abundant,  each  tree 
producing  many  bushels.  Upon  the  presumption  that  these  statements 
were  reliable.  Dr.  S.  had  concluded  that  the  introduction  of  the  plant  into 
Australia  would  be  a  great  boon.  He  had  previously  received  some  seed 
from  Dr.  Hooker,  of  Kew  Gkbrdens,  in  England,  but  they  had  unfortu- 
nately been  attacked  by  a  weevil,  and  not  one  germinated.  He  enter- 
tained the  belief  that  the  havoc  of  the  weevil  was  done  on  the  voyage  to 
Australia,  and  expressed  a  wish  that  we  should  obtain  some  firesh  seeds, 
whidi  he  said  might  prove  of  great  value  to  South  Australia,  where 
during  the  summer  months  food  for  cattle  was  very  scarce. 

It  IB  found  very  difficult  to  coUect  seed  which  is  free  from  weevil  and 
other  insects.  The  beans  form  a  sweet  and  nutritious  food,  and  among 
the  Indians  constitute  an  important  artide  of  diet.  The  long  pods  are 
dried  and  pulverized  by  the  Indians,  and  kept  in  that  state  to  be  made 
into  bread.  If  not  thoroughly  reduced  to  a  powder  so  that  the  seeds  are 
as  fine  as  the  pulp,  they  become  a  living  mass,  since  from  every  seed  will 
come  forth  an  insect,  a  species  of  Brudem.  The  Indians,  however,  who 
fortunately  are  not  over-particular  in  such  matters,  are  accustomed  to 
allow  the  insects  to  remain  undisturbed  and  to  form  an  ingredient  of  the 
bread. 

The  Department  undertook  at  the  instance  of  a  correspondent  in  Texas, 
where  the  mesquite  grows  abundantly  and  seeds  profusely,  to  procure 
for  Dr.  Schomburgk  some  fresh  seed :  but  we  regret  to  say  that  our  ef- 
forts have  been  whoUy  unsuccessftd.  It  may  be  remarked,  as  Dr.  Schom- 
burgk quoted  Whipple^s  Boundary  Survey  as  authority  for  the  nutritious 
quality  of  the  screw-bean  and  its  value  as  a  foodibr  horses,  that  Whip- 
ple does  not  state  positively  that  he  fed  his  horses  with  the  pods  of  the 
bean,  although  he  leaves  that  to  be  inferred.  It  appears,  however,  that 
in  consequence  of  his  representations  the  English  €k)vemment  was  in- 
duced to  procure  from  Arizona  several  bags  of  the  mesquite  pods,  which 
were  distributed  among  the  difTerent  botanic  gardens  of  the  English  col- 
onies. A  letter  from  one  of  the  sux)ermtendents  of  these  gardens,  that 
of  Jamaica,  West  Indies,  recently  received  by  this  department,  contains 
some  statements  which  although  not  conclusive  as  to  the  qualities  of  the 
mesquite,  are  worthy  of  consideration^  and  which  we  deemed  it  advisable 
to  communicate  to  our  correspondent  m  Australia.  In  this  letter  the  su- 
perintendent states  that,  by  way  of  experiment,  he  gave  about  a  pound 
of  the  pods  to  a  fine,  healthy  horse,  and  that  on  the  morning  of  the  thiiid 
day,  after  the  pods  were  given,  the  animal  was  found  dead  in  the  stable, 
under  circumstances  whidi  left  no  doubt  that  he  died  from  the  effects  of 
the  pods. 

Further  evidence  is,  of  course,  requisite  to  establish  the  fact  of  the 
injurious  and  even  fatal  effects  of  the  screw-bean.  The  department 
would  be  glad  of  any  information  rdative  to  the  feeding  of  horses  and 
mules  with  the  pods  of  the  bean  in  Arizona  or  New  Mexico,  where  the 
mesquite  is  abundant^  and  esi)eciaUy  whether  any  well-authenticated 
instance  can  be  found  in  which  the  death  of  a  horse  or  mule  was  attrib- 
uted to  the  cause  in  question. 
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According  to  the  tep6tt  of  fh&  Sotitinrcst^rfi  fioeindaTy  ContmisskK^ 
the  fficsqnite  floiirish^  iri  arid  districts,  and  \S  rety  prodncere,  fhe 
pods,  7  to  9  inches  in  length,  groTring  in  large  clnsters  upon  the  same 
stem,  fthd  the  tmit  ripenilig  at  differetit  periods  of  the  year. 

The  mesqnite  ha^  always  been  recomincnded  as  a  veft  nntritioos  food 
for  horses,  alid  hitherto  all  accotints  of  it  hftre  led  to  the  bdief  that  to 
those  pfttTS  of  the  connti^  where  it  is  indigenoiis  it  has  beeti  chie#f 
used  (of  that  ptupose.  1ft  addition  to  its  tahie  foi*  food,  it  also  yl^Mbi 
good  timber,  growing  often  to  k  large  tree,  and  a  gnm  which  is  oimoM 
id€«itical  tnth  gton  arable,  and  is  tnore^rver  ain  approved  taftning  mnUgkA, 
the  whole  body  of  the  tree  being  rich  in  tanfiin.  An  alialjrsis  Of  sofiM 
shanngs  dt  the  wood,  made  in  this  dejKirtftient,  showed  that,  as  Mtt- 
pi^ed  with  Other  tailMng  material,  it  was  rery  valuable,  yidding  a  ««- 
8idc*ably  higher  amouht  of  tannin  than  mtoy  other  prodncta. 

PRACTICAL  FOWL-BAISINO. 

A  Coxrespondent  in  Chfurlestdn^  8.  0^^  Mr^  Arthtir  P.  Ford^  inferms  us 
that  there  h^  been  Within  the  last  two  or  three  jeearB  a  remarkable  is- 
crease  in  the  nfimbers  of  poultry  said  eggs  produced  throughout  tba 
Bouthem  &tates<  This  gratifying  flaet  has  induced  oar-  ooiTespOnd^t  to 
send  us  the  folhnHng  hints  upon  the  subject  of  fowl-raising,  which  mn 
presented  as  tiie  results  of  his  own  experience  and  observation : 

BliB^tid.-^11i6  ban  hH^dA  ftnitabld  ib  dtir  6\hnkt«  AM  the  Qi«i«,  Bktfk  Htenbtfg^ 
S{fani6by  D0itilnliin«,  ^id  the  bommfm  Bara-yflfd,  a^d  also  ciroascift  between  the  BrakaM 
and  Any  of  the  ibregojog.  ^  The  laf ge  thorcm^hbfed  Asiaties  do  sot  ^rive  sonth  of  tbe 
tiiirty -fifth  parallel  of  latitnde ;  the  climate  ifl  too  warm  for  them ;  they  may  live  two 
or  three  years,  but  their  progeny  invariably  degenerates.  This  is  now  a  ver7  gener- 
ally deeepted  fttet  dihotig  those  ^ho  have  hdd  e:ttyeriet(ee  Ui  iki^mg  fowls  iii  tbeSonth 
for  actual  ptoflt^  The  ilark  colors  are  the  hardiest,  and  in  evei^  way  the  most  remm* 
nerative.  Lieht-colored  fowls  are  generally  delicAte^  and  nearly  always  iHferior  layeca 
and  setters.  Persons  forminc  a  stock  from  any  or  the  six  varieties  named  should  h% 
oateftil  td  feelect  the  dark  coloi^  White  fowls  Ate  vety  pretty  {<jt  the  fancier,  bttt  tiiey 
t^  ati  injndicions  investment  for  the  otdinsrjr  paltry-raiser  in 'the  Sotitfa. 

HDt6fi:s.-^Fowls  should  iii  aU  cades,  wherever  mactieable,  be  allowed  to  M&p  oa 
trees  for  the  eicht  mcmths  from  Ist  March  to  1st  November;  they  ei^oy  the  jprinleM 
irery  much,  and  are  always  healthy ;  whereas  when  sleeping  in  houses  during  (hia 
warm  jteriod  they  will  be  constantly  Udble  to  an  the  diseases  that  appdftaifi  to  fheir 
kind.  Wh^n  the  cold  Weather  dotnes  on  they  should  b^  but  into  the  honse  at  filght, 
as  they  wiU  not  lay  weU  during  the  winter  if  exposed  to  the  odd  rads  and  i^  Ths 
house  should  be  placed  upon  the  highest  part  of  the  grounds  assigned  to  tibe  fowiiL  in 
order  to  secure  thorough  drainage.  It  should  be  built  of  inch  boardil,  placed  iwo 
Inijhfes  ttt^art,  to  afford  good  f  enmatldli ;  the  roof  should  h6  el6«e,  the  floor  coveiied 
With  diy,  loose  sand;  and  th6  roo#t  tn^O  of  tWo-iheh  lathA^  and  sllt>ped  between  ih0 
ojienings^  in  order  that  they  may  be  Withdrawn  frequently  and  cleansed  with  keroseae- 
oiL  The  house  should  contain  nothixig  whatever  except  the  roosts;  no  nests  or  boxes 
should  ue  allowed  in  iti  and  it  shouldoe  whitewashea  at  least  twice  during  the  Win- 
ter^ and  the  floot  fi«nuently  cleiinsed  tad  Supplied  With  frtfsh  loose  sand. 

LiOa.— Red  lice  will  lufeAt  a  fowl-honse,  even  duHng  the  wintet,  in  the  S6nth.  A&d 
1^  be  principally  found  on  the  under  sides  of  the  ro(^,  in  smaU  mahoganyMM>iored 
patches.  These  Uce  infallibly  cause  sore  heads,  swelled  eyes,  and  the  dangerous  dia- 
base known  to  fanciers  as  roup ;  but  are  instantly  killed,  however,  by  applications  of 
kerOsene-Oil;  and  for  this  purpose  the  i*oosts  should  be  Withdrawn  and  oiled  at  least 
every  three  weeks.  When  fowls  have  sore  heads,  caused  by  these  lice,  they  will  die, 
unless  promptly  taken  \n  hand.  A  siinple  but  infallible  cure  is  to  grease  their  beads 
daily  for  three  or  four  days  with  olive-oil^  and  make  them  sleep  on  the  trees  in  the 
open  air.  The  large  white  lice  Will  never  be  found  on  foWls  that  sleep  oil  trees  daring 
the  spring  and  stimttier  months;  but  if  dllowed  to  occnpy  a  house,  these  lice  cannot 
be  escaped^  and  the  fowls  will  show  their  presence  by  appearing  droopy,  luid  having 
eolorless  combs  and  gills,  and  unless  they  fere  relieved  they  will  die. 

Watkr.— Pure,  clean  drinking-water  is  absolutely  essential  to  the  health  of  aU 
poultry ;  impure  water  is  a  pf  olific  Source  of  cholera  In  Summer,  and  of  rohp  in  Wintef  . 
During  the  cold  weather  a  little  red  pepper  put  into  the  dfinking-wattf  Of  fbwla  wiH 
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b6  fbtmd  beneficial.  TbiA  is  a  good  totiio,  afld  wafms  tip  the  hen«  fttid  ilidtiees  them 
to  lay.  Another  eicellent  proTislon  is  to  place  at  the  bottom  of  the  vessel  of  water  a 
piece  of  assaftedlta,  tvhich  impregnates  the  drink  with  its  tonic  (jnalities  and  is  very 
wholesome.  Fowls  drink  but  little  water  at  a  time,  but  they  dnnk  very  often  ;  and 
in  the  course  of  the  d^y  consnme  ft  StifptiSingly  lafge  quantitt^  of  it. 

Food. —The  food  should  be  varied  occasionaily  from  hard  grain,  to  flour  or  meal 
mixed  with  a  little  water,  and  should  be  fed  to  them  principally  in  the  afternoon,  in 
order  that  they  may  have  a  supply  for  quiet  digestion  auring  the  night.  t)uring  the 
wlntet  months  fowls  require  more  fbod  than  they  do  at  other  times,  for  they  are  tma- 
ble  td  obtain  insects,  and  the  cold  weather  renders  aetnally  more  food  tieoeSsatf^.  If 
foWlA  are  fed  well  during  the  cold  weather,  they  will  lay  well}  but  they  will  not  lay 
daring  the  winter  without  an  abundant  supply  of  food.  Chandlers'  scraps^  or  oil-cake, 
that  can  be  obtained  at  all  soap-factories  ax  two  cents  per  pound,  will  be  found  very 
valuable  food,  given  two  ot  three  times  a  we6k,  but  if  fed  too  flPeely  it  will  scotlf  thd 
fbwISi  ad  it  is  very  greasy.  Ah  abundance  of  green  food,  hmh  gfass^  A.o.,  is  absolutely 
indispensable  dunng  the  summer,  and  should  also  be  given  the  fowls  during  the  Wlntet 
whenever  practicable. 

J^ANGB.—A dry  range  is  essential:  fowls  Will  not  thrive  in  damp  localities  or  on 
dirty  premises.  They  sliould  never  6e  allowed  access  to  rotted  manure  heaps,  as  the 
unmonia  generated  by  suoh  heaps  always  oanses  sofe  eyes  aild^  if  continued^  death. 
There  la  a  very  great  difference  between  an  ordinary  stable,  ot  oow^yard,  and.  a  com- 
post heap ;  in  the  former  the  fowls  obtain  much  fbod  without  risk|  but  in  the  latt#r 
the  food  obtained  is  always  at  the  cost  of  disease. 

BettiXG  HfiKS.— Hens  should  never  be  set  between  1st  May  and  1st  fie^iteffiW,  tm 
the  small  lice  will  become  troublesome  during  the  warm  Ireather }  and  the  young 
chicks  will  not  thrive.  They  may  be  set  advantageously  at  any  time  between  Se^ 
tember  and  Mav  \  but  the  chicks  will  require  much  care  and  protection  if  hatched 
during  the  cold  Winter  months.  The  hardiest  chicks  and  most  easily  raised  are  those 
hatched  during  the  months  of  February  and  March.  Only  the  eggs  of  the  finest/ 
healthiest  hens  should  be  set,  and  partieularly  thMe  from  the  best  layers ;  but  eggs 
from  hens  that  have  had  attacks  of^roup  should  never  be  set,  as  the  constitutions 
of  such  hens  are  always  weakened  by  this  disease,  and  the  chickens  will  be  liable 
to  similar  attacks.  It  is  certain  that  only  strong,  healthy  hens  can  lay  eggs  that 
will  produce  strong,  healthy  chickens.  The  nests  should  always  be  made  on  the 
cTound,  so  that  the  eggs  can  obtain  the  natural  amount  of  moisture  essential  to 
hatching  \  and  never  under  any  circumstances  should  hens  be  allowed  to  set  or  even 
to  lay  in  the  fowl-house.  They  should  be  taken  carefhlly  from  the  nests  once  daily, 
and  given  com  and  water ;  but  when  hatohing  has  actually  couuneuced  they  should 
be  let  most  rigidly  alone. 

Chick£X8.— The  yOung  chickens  should  be  ke^  in  coops  fbr  at  least  one  month  After 
being  hatched,  or  many  of  them  will  be  lost  by  u^juries  and  Various  accidents*  A  lit- 
tle meat^  finely  chopped  up  and  fed  to  them  occasionally,  will  be  found  of  great  ad- 
vantage. Only  the  largest,  best  formed  should  be  kept  for  stock,  and  the  in^rior 
should  be  sold  or  eaten. 

pROPiTS*--A  stock  of  three  cocks  and  twenty-seven  hens  will  be  found  very  manage^ 
able  and  remunerative  by  any  fhmlly  in  the  country,  and  will  yield  an  abundance  of 
eggs  and  chickens  for  consumption  and  sale  annually.  The  profits  of  keeping  foWUt 
in  a  practicable,  ordinary  way  may  be  demonstrated  by  the  following  statement^  oid* 
culated  for  a  period  of  two  years : 

Debtor. 

To  30  heads  of  fowls,  at  76  cents  per  pair $11  25 

To  allow  8  to  die  in  two  years  and  be  replaeed  at  75  eents  per  pair.  44^^  «•».  *••      3  00 

To  48  bushels  of  foed,  at  50  cents ....*«..^ ^....^  4..«w»    84  00 

Fowl-house  ...- » 6  00 

46  dozen  eggs  for  setting,  at  15  cents •* -**      6  90 

Balauoeof  profit  in  two  years......... .«..*-..* 4.......    88  85 

I ri  I  1  •  ■ 

139  00 

By  ^ dozen  eggs,  at  15 cents 44... « .^^^  .<•«..  ^.t. .«..«...  jui,^..  |41  56 

By  506  chickens  hatched,  less  100  died,  say,  406  raised,  at  20  cents 8i  20 

By  manure  saved  in  two  years i...      5  00 

By  30 head  of  fowls,  at  75  cents  per  pair..-* 44. ^ ^  11  25 

139  00 

Thus,  thirty  heads  of  fowls  will  pay  a  clear  profit  of  |68.85  in  two  yeafS^  or  an  aver- 
age of  $1.48  caoh  annually.    Qood  specimens  of  the  breeds  named  wiU  produce  annO' 
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ally  abont  sixty  to  seyenty  eggs  each.  The  settings  shonld  average  thirteen,  and  oi 
these  abont  eleven  will  hatch.  The  extension  of  poultry-raising  should  in  every  way 
be  encouraged,  as  it  increases  the  supply  of  good  food  at  a  very  reduced  cost. 

NORTHERN  AND  SOUTHERN  FARMINO. 

The  Department  is  in  frequent  receipt  of  letters  from  temporary  and 
permanent  residents  and  new  settlers  at  the  South,  which  illustrate  the 
singular  fact,  that  while  the  southerners  are  peculiarly  an  agricultural 
people,  they  are  habitually,  or  to  a  large  extent,  not  merely  indifferent 
and  careless  about  the  condition  of  their  farms,  but  neglectful  of  the 
means,  now  more  than  ever  within  their  reach,  of  improvement  in  methods 
of  culture,  and  especially  of  those  scientific  and  mechanical  appliances 
by  which  the  management  of  their  farms  might  be  brought  to  the  high^ 
and  more  profitable  standard  of  northern  agriculture.  The  cause  of  tiie 
unfavorable  comparison  of  southern  with  northern  farming  has  been  at 
least  partially  removed ;  the  material  question  of  labor  is  adapting  itsell 
to  tlie  changed  circumstances  of  southern  farmers,  and  the  time  is  propi- 
tious for  a  reconstruction  of  tlie  South  in  the  highest  sense,  by  a  careful 
practice  of  the  arts  of  industry  upon  which  her  prosperity  essentially  de- 
pends. It  is  the  aim  of  this  Department  to  excite  and  encourage  such 
study  and  practice,  and  to  aid  the  South,  as  far  as  it  can,  in  advancing 
to  that  high  agricultural  position  for  which  nature  has  designed  it. 

A  correspondent  in  Texas  accompanies  an  application  to  the  Depart- 
ment for  seeds,  with  the  following  observations  upon  the  farming  of  tlia* 
section  as  compared  with  that  of  the  K'orth : 

A  person  of  observation,  traveling  from  the  South  throngh  the  North,  cannot  £ul  to 
notice  the  superiority  of  Northern  £Bkrming  and  horticulture  over  those  of  the  South. 
This  is  observable  in  the  careful  selection  of  seeds ;  in  the  thorough  system  of  plow- 
ing, subsoiling,  underdraining,  &Ai, ;  in  the  fanning  implements  and  tools ;  in  the  rota- 
tion of  crops ;  and  in  many  other  important  and  even  vital  things. 

Here,  I  am  sorry  to  say,  almost  the  reverse  is  the  case.  Any  seed  is  thought  to  be 
good  enough  "if  it  will  grow."  I  wiU  venture  to  say  there  Tire  not  a  dozen  fanninj;^ 
mills,  outside  of  the  crist-mills,  in  one-half  that  many  counties  in  Northern  Texas,  i 
have  seen  old  men  wno  never  used  a  two-horse  plow  or  cultivator  in  their  lives,  and 
they  were  farmers,  too ;  and  I  know  men  that,  within  a  few  years,  cut  their  grain  and 
hay  with  a  sickle,  having  never  heard  of  a  grain-cradle.  And  there  are  those  who  are 
running  forms  of  hundreds  of  acres  with  only  a  few  oue-horse  plows,  buU-tongues,  cot- 
ton-sweeps, and  hoes,  not  a  grain-drill,  harvester,  cultivator,  hwrow,  or  improved  plow 
being  on  their  premises.  This  year  I  propose  to  subsoil  and  underorain  thorougnly  a 
part  of  my  farm  at  least,  planting  only  the  best  home  and  imported  seed,  and  tSiat  in 
the  most  approved  manner.  They  say  tamo  grass  will  not  grow  here.  Please  send 
some  seed  that  I  may  try  the  experiment. 

MISCELLANEOTJS. 

To  the  foregoing  notices  it  may  be  added  that  the  miscellaneous  cor- 
respondence of  the  department  has  b(^n  very  voluminous,  embracing 
inquiries  for  information  upon  a  great  variety  of  topics,  requests  fw 
seeds,  plants,  &c.  It  has  been  the  aim  of  the  department  to  satisfy  tiiese 
inquiries  to. the  extent  of  its  ability,  and  to  respond  to  these  requests  as 
fax  as  was  compatible  with  its  general  purposes  in  the  distribution  of 
seeds.  Specific  requests,  relating  to  chemical,  microscopical,  entomolog- 
ical, botanical,  and  statistical  matters,  have  been  answered  by  those  in 
charge  of  the  several  branches  of  the  department  to  which  they  refer,  as 
will  be  seen  from  their  reports.  The  attention  which  the  department  has 
bestowed  upon  the  great  industrial  interests  of  sugar  and  tea  culture 
have  led  to  an  extensive  correspondence  with  planters,  experts,  and 
others  disposed  to  engage  in  those  industries,  as  will  be  seen  from  the 
special  reports,  which  have  been  issued,  devoted  to  those  subjects. 
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Begarding  the  question  of  increasing  and  cheapening  the  production 
of  sugar  in  the  country  as  one  of  great  national  magnitude,  tiie  Depart- 
ment has  lost  no  opportunity  of  awakening  the  public  attention  to  the 
importance  of  the  subject,  and  of  furthering  by  whatever  influence  it- 
could  exert,  and  through  whatever  means  it  could  legitimately  command, 
every  effort  by  which  the  object  may  be  most  speedily  and  successfidly 
attained. 

So  with  reference  to  tea.  Letters  firom  correspondents  in  various  sec- 
tions of  the  country  have  evinced  an  increased  and  earnest  interest  in 
its  culture.  The  department  has  regarded  the  subject  as  an  important 
one,  and  has  given  it  serious  attention.  It  is  believed  that  the  obstacles 
to  the  culture — ^regarded  heretofore  as  insurmountable — ^have  been,  or 
may  be,  overcome;  and  that  the  culture  and  manipulation  of  tea  in  this 
coimtry  may  be  successfully  established. 


SOME  FACTS  IN  REGARD  TO  THE  CULTIVATION 
AND  CONSUMPTION  OF  ORANGES. 

Many  of  the  Southern  States  have  wonderful  natural  advantages  in 
their  capacity  as  to  fruit-growing,  and  especially  their  adaptation  to  the 
production  of  the  more  valuable  fruits  peculiar  to  warm  climates,  such 
as  the  orange,  the  lemon,  &c. 

The  cultivation  of  the  orange  in  this  country  has  been  confined  princi- 
pally to  Florida,  Louisiana,  and  Galifomia,  and  the  results  have  been  so 
&vorable  that  much  attention  has  been  attracted  to  the  subject 

There  is  no  reason  why  the  area  of  its  cultivation  should  not  be  ex- 
tended, and  that  in  other  Stated  of  like  climate  and  soil  its  cultivation 
should  not  be  undertaken  as  a  specialty  and  prosecuted  to  an  important 
mdustry. 

The  taste  for  many  fruits  that  are  valuable  and  nutritious  requires  in 
many  cases  to  be  cultivated.  Experience  has  shown  that  the  demand 
for  fruits  has  been  equal  to  its  increased  production,  ahd  especially  is 
this  the  case  as  to  the  more  valuable  fruits.  There  can,  therefore,  be  no 
fear  of  an  overproduction  in  such  varieties. 

The  oranges  grown  in  Florida,  Louisiana,  and  Galifomia  compare  favor- 
ably in  size,  flavor,  &c.,  with  those  imported  from  the  West  Indies  and 
Europe,  ana  each  successive  year  there  has  been  shown  an  improvement 
in  the  varieties  by  the  graftings  from  trees  of  superior  quality.  As  the 
knowledge  of  their  culture  increases  the  quality  of  the  fruit  will  continue 
to  improve,  and  in  a  few  years  the  markets  of  the  country  will  be  sup- 
plied entirely  from  the  Southern  States  and  California,  and  the  expend- 
iture of  nearly  four  millions  of  dollars  per  annum  for  imxmrtations  will 
be  saved  to  our  i)eople. 

The  difficulty  in  regard  to  orange  culture  has  been  the  impatience  for 
immediate  results.  The  orange  requires  from  seven  to  ten  years  of  atten- 
tion before  it  begins  to  bear,  and  the  lack  of  patience  and  confidence 
deters  the  many  from  starting  an  orchard  and  persisting  in  its  care. 

The  lemon  is  of  the  same  family  as  the  orange,  and  it  has  the  same 
habits  and  requirements. 

In  an  address  before  the  State  Agricultural  and  Industrial  Convention 
of  Alabama,  at  Bloimt  Springs,  September  4, 1877,  CoL  George  B.  Clith- 
eraU,  of  Mon  Louis  Ishmd,  Alabama,  gave  some  experiences  and  fiicts  on 
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the  snbject  of  orange  caltare  in  that  State  that  may  be  of  value  to  those 
engaged  in  or  about  to  commence  tiiis  indufitry,  portions  of  which  are 
transcribed  for  th^  benefit : 

*  About  five  years  ago  I  purchased  a  amaU  tract  of  land  on  Mon  Louis  Island,  in  the 
Bay  of  Mobile,  and  about  twenty-five  miles  south  of  the  city.  On  this  tract  there 
were  a  few  young  orange-trees,  ajnd  also  a  nursery,  the  trees  being  then  from  two  to 
five  years  old.  For  a  year  preceding  my  purchase  the  place  had  been  unoccupied. 
Hogs  and  cattle  had  trampled  over  it,  and  the  trees  and  plants  had  been  utterly  neg- 
lected. I  immediately  repaired  the  fences,  transplanted  from  the  nursery,  and  planted 
with  seeds  from  selected  Creole  or  native  oranges,  believing  I  would  secure  a  hardier, 
or,  in  other  words,  an  aecUmaied  tree.  I  then  commenced  a  system  of  culture^  which 
consisted  in  removing  weeds  and  grasses,  forking  in  ground  bone,  scattering  on  the 
surface  partially-bumt  oyster-sheila,  and  mulching  generously.  The  result  of  the 
culture  was  apparent  in  a  few  weeks,  and  proved  most  gratifying. 

I  have  each  year  since  planted  out  from  my  nursery^  into  orchard,  from  one  fo  three 
hundred  plants,  varying  m>m  one  to  five  years  old.  I  have  now  about  eight  acres  in 
cultivation,  witn  970  thrifty,  vigorous  young  trees,  about  150  of  which  are  now  for  the 
first  time  in  firuit,  except  ten  or  fifteen  which  bore  a  few  oranges  last  year.  The  fimit 
was  of  large  size  and  delicious  flavor.  One  twig,  containing  nine  oranges,  weighed 
ten  pounds. 

I  have  heard  and  also  read  that  orange-trees  bear  at  five  years  old.  I  regard  this  a 
mistake,  or,  if  it  is  ever  true,  I  consider  it  to  be  only  in  exceptional  cases.  I  think  one 
who  plants  an  orange  orchard  in  aw  climate  with  me  expectation  of  gathering  a  orop 
in  less  than  ten  years  wiU  reap  onlv  disappointment.    I  spe^k  of  seecUbigs. 

Orange-growing  as  a  vocation  I  find  pleasant  and  interesting,  requiring  little  capital 
in  money,  hut  a  large  investment  of  patience,  industry,  and  caroful  attention.  Bestow 
these  and  the  rew^  is  rich  indeed.  The  orange-tree  is  verv  tenacious  of  life^  but  in 
its  infancy  and  childhood  needs  parental  nurture.  Give  it  this,  and  long  beftne  mata- 
ri^  it  wiU  manifest  its  gratitude. 

Under  favorable  circumstances  and  with  careful  culture  you  may  expect  your  trees 
to  yield,  at  ten  to  fiteen  years  old,  an  average  of  firom  300  to  500  oranges  each ;  at  twenty 
vears  old,  1,000  to  1,500 ;  at  thirty  years  old,  3,000  to  5,000  per  tree;  and  so  on  increaa- 
ing  in  yield  untO  trees  are  fifty  or  even  one  hundred  years  of  age. 

STow,  let  us  figure  a  little  on  the  premises  as  stated  above;  and  I  beheve  my  figmns 
are  rather  helow  than  above  actual  results.  An  orchard  of  10  acres,  with  150  trees  to 
the  acre,  is  1,500  trees;  these  at  fifteen  years  .old  may  be  expected  to  average  400 
oranges  to  the  tree,  or  an  aggregate  of  600,000  oranges,  for  which^t  two  cents  apieee^ 
you  have  $12,000.  At  twenty  years  old  vou  should  gather  1,500,000  oranges,  whieh  at 
two  cents  each  would  realize  $30,000.  At  thirty  years  old  you  may  expect  to  gather 
60,000,000  of  oranges,  yielding,  at  two  cents  per  orange,  $120,000.  Truly  a  snug  ineome 
as  a  reward  for  a  Tew  years  ot  patient  care  and  industrious  labor. 

After  the  orange-tree  is  ten  years  old  the  expense  of  culture  is  a  mere  trifle.  Mulch- 
ing burnt  shells  on  the  surface,  removing  sprouts  and  suckers  is  generaUy  all  that  iB 
required.  The  cost  of  gathering  the  fruit  and  getting  it  to  market  being  now  the  prin- 
cipal items  of  expense,  if  you  desire  to  be  rid  of  uiis  trouble  the  fruit-dealerB  win 
gather  your  crop  when  they  wish  it  for  market,  and  pay  you  $10  per  thousand^^Ieaving 
you  a  net  income  of  $60,000  from  your  ten  acres.  What  business  pays  so  well  flrar  pa- 
tience, care,  and  labor  1 

The  results  of  these  figures  may  to  some  seem  extravi^^ant,  but  I  am  satisfied  of 
the  correctness  of  my  premises ;  the  calculations  any  one  may  verify. 

Compared  with  foreign  oranges  ours  are  vastly  superior  in  size  and  flavor,  and  the 
cost  01  their  transportation  to  the  Northern  cities  should  be  far  less.  Were  this  so,  we 
would  drive  out  aU  foreign  importations  so  soon  as  our  production  was  equal  to  the 
demand  in  our  own  country. 

Adjoining  me  is  ''Orange  Forest,''  the  estate  of  the  late  H.  B.  Austin,  a  fiir-sighted 
and  enterprising  gentleman.  From  the  manager  of  that  orchiu^  Spencer  Shani,  esq., 
a  practical,  intelhgent,  and  everyway  reliablegentleman,  I  have  gathered  the  follow- 
ing data,  which  I  regard  as  interesting.  Mr.  Sharp  said :  I  have  lived  on  Han  Louis 
Island,  planted  and  nave  been  continuously  ^igaged  in  the  care  of  this  orchard  since 
1848.  I  planted  the  seed  of  Havana  oranges.  The  plants  did  weU  until  January,  1852, 
when  they  were  killed  to  the  ground.  The  fbllowmg  summer  most  of  them  grew  up 
from  the  old  roots,  one  of  which  bore  firuit  in  1854.  In  March,  1858,  most  of  the  txees 
Moomedj  but  the  severe  frosts  of  that  month  kiUed  the  bloom,  and  we  had  no  frtdt  till  1859. 
when,  from  about  one  hundred  trees,  I  gathered  J3,000  oranges.  The  winter  of  l^&^w 
was  cold  and  unfavorable,  and  in  the  summer  of  1^  we  got  very  little  firuit.  "  Scale  " 
injured  many  of  the  trees.  Since  1860  the  trees  have  continued  to  increase  in  slbo  and 
yield.  At  present  several  of  them  bear  over  three  thousand  oranges.  We  have  gath- 
ered from  287  trees  220,000  oranges. 


Digitized  by  VjOOQIC 


CULTIVATION   AND   CONSUMPTION   OP   ORANGES.  563 

An  extensive  fruit-grower  of  Florida,  at  a  recent  meeting  of  the  Fruit- 
Growers^  Association  at  Jacksonville,  in  that  State,  said : 

In  former  times,  when  our  whole  time  and  attention  was  engrossed  in  cotton  and 
sugar  culture,  fruit-growing  was  looked  upon  rather  with  contempt,  and  the  wild- 
orange  ffroves  were  not  valued  any  higher  than  the  same  quality  of  other  timbered 
lands.  Many  of  the  finest  wild  groves  were  cut  down  and  destroyed  to  make  room  for 
cotton  and  sugar  culture,  &o. ;  but  of  late  years  a  new  era  has  dawned  upon  our  peoples 
and  they  have  awakened  to  the  importance  and  profits  of  tropical  fruit-cultiure,  and 
now  these  wild  groves  are  highly  prized,  and  many  of  them  have  been  and  are  being 
converted  into  sweet  groves.  I  shaU  only  give  the  plan  we  have  adopted  on  Orange 
Lake,  and,  so  far  as  i  can  asc^ialn,  it  is  the  plan  generally  adopted.  We  first  care- 
folly  cut  o£f  with  a  chopping-ax  aU  the  orange-trees  from  three  to  four  feet  above  the 
ground,  and  aU  the  underbrush  and  smaUer  forest-timber,  and  pile  eveiything  in  dose, 
oompaot  piles.  We  then  cut  down  the  other  forest-timber  and  pile  in  like  manner,  ana 
let  the  whole  remain  on  the  ground  until  it  is  decayed,  which  wiU  only  take  a  year  or 
two,  thus  enriching  the  soil  and  taking  care  of  part  of  the  ground.  In  about  a  month 
after  the  orange-trees  are  cut  off  they  are  in  good  condition  for  spring  bnddine  or  aide 
grafting.  We  put  one  or  more  buds  in  each  stump,  then  in  two  or  tiiree  weeW  time 
we  go  over  the  grove,  and  from  aU  the  trees  that  have  green  living  bnds  on  them  we 
carefully  take  oif  aU  sour  sprouts  or  shoots,  leaving  only  the  sweet  bud  to  grow,  and 
keep  off  all  the  sour  sprouts  that  attempt  to  grow  until  the  sweet  bud  is  large  enough 
to  consume  all  the  sap  of  the  stump,  wnen  tne  wild  shoots  wiU  stop  growing. 

As  the  roots  of  the  wild  tree  are  not  disturbed,  it  is  obliged  to  make  a  Uurge,  fine, 
sweet  top  in  a  short  time,  to  replace  the  wild  top  that  has  been  oat  off.  I  have  a  great 
man  y  trees  that  bore  fruit  the  past  year,  and  some  of  them  bore  over  a  hundred  oranges, 
that  were  not  budded  until  late  in  the  summer,  making  the  trees  a  little  over  two  years 
old  from  the  bud  when  thev  first  began  to  blossom  for  fruit.  Trees  can  be  found  in 
my  grove  that  are  now  only  three  years  old  from  the  bud  that  have  sweet  tops  as  large 
•8  any  weU-grown  ei^ht-year-old  sweet  seedling  tree,  and  wiU  bear  as  much  fruit. 

Do  not  plant  any  kmd  of  crop  among  the  trees  that  wiU  exhaust  the  soiL  Pease, 
pumpkins,  garden  vegetables.  &c.,  may  be  grown  in  a  grove  without  injuring  the  trees. 
The  amount  realized  from  otner  kind  of  crops  wiU  not  compensate  for  the  fijury  done 
the  trees. 

I  may  place  too  high  value  on  wild-orange-grove  lands,  but  I  firmly  believe  that  I 
would  advise  one  who  wished  to  engage  in  tne  culture  of  tnat  and  other  kindred  fhiits, 
and  had  tbe  means  to  do  so,  to  give  $500  per  acre,  if  it  could  not  be  had  for  a  less  price, 
for  good  wlld-orange-grove  land  weU  situated  as  to  transportation,  and  a  good  water 
protection  against  the  cold  from  the  north  and  northwest,  and  with  a  good  rich  (but 
not  a  low,  wet,  heavy)  soU,  rather  than  take  the  same  kind  of  land  without  the  wild- 
orange  trees  for  nothmg. 

And,  now,  let  us  see  why  I  make  such  a  difference.  Take  a  wild  grove  and  improve 
it  like  I  describe  above,  in  three  years  it  wiU  begin  to  bring  an  income,  and  say  we 
only  leave  100  trees  on  the  acre,  and  that  each  tree  wiU  only  net  |1  per  year  for  the 
first  five  years  (which  every  one  weU  knows  is  very  far  short  of  what  will  be  realized  from 
such  a  grove).  Thus  the  grove  wiU  net  $100  per  acre  per  year,  and  in  five  years  we 
have  the  original  cost  of  the  land  back,  and  the  trees  wiU  then  have  large  fine  tops 
eight  years  old  from  the  bud,  and  wiU  bear  on  an  average  at  least  1,000  oranges  apiece. 

Now.  take  the  same  kind  of  land  and  plant  it  out  in  sweet  seedlings.  We  will  have 
to  wait  until  they  are  at  least  eight  years  old,  and  many  of  them  wm  be  ten  years  old 
before  they  will  begin  to  bear  the  iirst  time ;  therefore  the  budded  trees  have  firom  five 
to  seven  years  the  start  of  the  seedlings  in  point  of  bearing-time.  The  wild-orange 
trees  in  their  native  state  generally  grow  in  thick  dense  groves,  and  in  heavy-timbered 
hommocks,  the  dense  shade  thus  excluding  aU  sun  and  air,  and  therefore  they  only  bear 
a  small  quantity  of  fruit.  Whenever  they  srow  where  the  sun  and  air  can  get  to  them 
they  bear  very  fuU.  Colonel  Martin,  of  Marion  County,  had  the  fruit  pulled  and 
counted  from  a  tree  that  grow  out  in  hrn  plantation,  exposed  to  the  sun  and  air,  a  fbw 
weeks  since,  and  it  had  10,50u  oranges  on  it. 

Mr.  E.  0.  Vance,  of  Madison,  Fla.,  writing  on  this  subject,  says: 

Orange  culture  has  not  been  made  a  business  in  this  county.  Two  or  three  gentle- 
men in  the  county  years  ago  planted  from  an  acre  to  three  or  four  acres.  On  almost 
every  farm  a  few  trees  were  planted  in  the  yard,  which  grew  without  any  especial 
attention.  Since  the  war,  considerable  interest  has  been  shown  in  planting  and  rais- 
ingoran^e-trees,  and  more  care  taken  of  those  that  had  begun  to  bear. 

The  winters  have  been  so  severe  that  the  seedlings  have  been  cut  down,  the  older 
trees  suffering  but  little.  -I  would  estimate  that  there  are  about  one  thousand  bearing 
trees  in  this  county ;  that  is.  about  twenty  acres  in  trees.  This  is  rather  under  than 
over  the  actual  estimate.  The  oranges  average  two  cents  apiece.  Allowing  an  average 
of  five  hundred  oranges  to  a  tree,  the  crop  is  worth  annually  about  $10,000. 
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If  wo  would  take  half  the  trouble  with  oar  orange-trees  that  the  people  of  the  North 
do  of  their  fruit-trees,  we  could  raise  oranges  in  abundance  and  of  excellent  quality. 
A  slight  protection  for  a  few  days  in  winter  to  the  very  young  trees  would  insure  them 
against  damage  from  cold.  There  has  been  but  Uttle  trouble  on  account  of  the  "  scale  " 
insect,  and  when  there  has  been  injury  from  that  quarter  it  was  from  neglect* 

In  this  county  the  increase  of  production  since  1865  haa  been  at  least  100  i>er  cent., 
and  will  gradually  increase  yearly.  Numbers  of  farmers  have  from  two  or  three  to  ten 
trees  planted  in  the  yard,  and  make  enough  money  from  their  yield  to  pay  their  taxes, 

Mr.  John  Bradford,  Tallahassee,  Fla.,  writes : 

Until  the  last  few  years  few  or  no  oranges  were  grown  in  this  county,  and  no  Pfuns 
taken  to  have  the  trees,  as  it  was  conside^  too  far  north  for  them  to  succeed.  Then, 
too,  cotton  absorbed  every  thought.  Many  families  kept  a  tew  trees  more  as  an  orna- 
ment than  for  expected  fruit.  These  trees  are  now  bearing  iinely,  and  in  some  cases 
are  remunerative  to  their  owners.  The  writer  has  ten  trees  bearing,  from  one  of  which 
were  gathered  three  thousand  oranges  last  year,  and  fresh,  well-preserved  frnit  was 
gathered  from  one  of  these  trees  last  week  (March  1). 

There  are  some  dozen  or  fifteen  small  orchards  in  the  coun^,  but  no  large  orange 
tsama  or  orchards,  though  nearly  every  one  who  has  a  garden  is  planting  a  few  trees, 
and  in  a  few  years  the  increase  of  this  fruit  in  this  county  will  be  one  nundied-fold. 

Mr.  Henry  J.  Stewart,  Jasper,  Fla.,  writes ; 

Our  county  is  supposed  to  be  too  far  north  to  make  orange  culture  a  success ;  the 
consequence  is  that  there  are  no  orange  gi6ves  in  the  county,  ^et  there  are  quite  a 
number  of  persons  who  have  one,  two,  th^e,  or  four  trees  on  theu:  premises,  and  from 
them  we  can  form  an  idea  as  to  what  a  large  grove  would  do.  'Tis  true,  that  some  of 
these  trees  standing  isolated  are  killed  ofif  oc^isionally  by  the  cold,  but  I  am  inclined 
to  the  opinion  that  in  a  large  grove  they  would  not  be  thus  subject.  The  yield  of  a 
tree  from  six  to  ten  years  old  is  from  one  to  three  thousand  oranges,  worth  from  $20 
to  (30  per  thousand. 

Mr.  Samuel  B.  Parsons,  a  well-known  and  experienced  horticnltnr* 
ist,  of  Flushing,  N.  Y.,  writes  of  orange  culture  in  Florida : 

When  I  visited  Florida  «in  1846.  and  purchased  Blue  Spring^  found  two  orange 
groves  only  of  any  importance.  One  was  that  known  now  as  Hart's  Grove,  opposite 
Palatka,  and  the  other  at  Mellenville,  belon^g  to  Dr.  Spear.  DarinettirGrovey  on 
Indian  River,  may  have  then  existed,  out  I  did  not  hear  of  it. 

In  1853  I  again  visited  the  State  and  found  very  little  change  in  orange  cnltnre. 
My  next  visit  was  in  1869,  when  I  found  a  new  interest  develo^d  and  many  persons 
were  planting  orange  trees  in  different  parts  of  the  peninsula.  Then  came  several 
winters  of  severe  cold,  and  many  plantations  were  destroyed,  and  the  Saint  John's 
River  was  lined  with  an  array  of  dead  trees. 

Then  came  milder  winters,  the  groves  suffered  little  and  made  steady  prosress.  Im- 
migrants poured  in  fix>m  the  North,  and  taking  up  the  best  lands  planted  largely  of 
orange  trees,  and  the  area  of  orange  culture  increased  beyond  precedent.  Large  grovea 
of  wild  orange  trees  were  thinn^  out  and  gnd^ted,  and  the  wildest  anticipations  of 
profit  indulged.  The  visions  of  the  milkmaid  were  nothing  in  comparison.  One  hun- 
dred thousand  oranges  to  an  acre  was  a  low  estimate,  and  the  actual  prices  obtained, 
— $25  per  thousand  delivered  on  the  ground — gave  a  product  of  |2,500  per  acre. 
Thus  with  ten  acres  a  man  could  have  an  income  of  |2o,000  per  annum,  with  large 
posjBibilities  of  increase.  Now  these  figures  were  based  upon  the  actual  product 
of  individual  trees  and  prices  actually  obtained.  They  were  sufiicient  to  stimulate 
planting  in  the  highest  degree.  There  were,  however,  two  unknown  elements  which 
did  not  enter  into  the  calculations  of  these  sanguine  planters— the  risks  of  exposure 
and  the  risks  of  soiL 

The  destruction  of  many  groves  and  the  escape  of  a  few  by  a  sudden  fall  of  temper- 
ature showed  the  importance  of  the  ri^ht  exposure.  A  large  body  of  water  to  the 
northwest  of  a  grove  was  a  great  protection,  and  many  who  thought  that  such  a  body 
of  water  was  aD  they  needed,  settled  on  the  rich  lands  upon  the  lakes  of  the  interior. 
A  severe  winter  destroyed  their  firuit  and  killed  their  trees,  while  the  same  cold  did 
no  harm  to  the  trees  on  the  east  side  of  the  Saint  John's  River,  which  had  no  larger 
stretch  of  water  on  the  northwest.  The  cause  of  this  was  obvious.  The  Saint  John's 
River  takes  its  rise  in  the  warm  everglades,  and  innumerable  warm  springs  add  to  ita 
volume.  This  mass  of  heated  water,  rushing  down  through  the  narrow  passes  of  the 
river  as  far  as  Palatka,  there  debouches  into  the  broader  lake-like  stream.  From  this 
the  heat  radiates  upon  the  east  side,  and  protects  the  trees  thoroughly  fix)m  a  sudden 
cold,  sufficient  to  kill  entirely  all  orange  trees  half  a  mile  back  from  the  river,  or  on 
the  west  side,  or  on  the  rich  lands  of  the  interior.  This  it  is  that  makes  the  east  side 
of  the  river  for  ten  miles  north  of  Palatka  the  best  exposure  in  Florida. 

Immigrants,  however,  rarely  know  this,  and  the  result  is  that  thousands  of  orange 

igi  ize      y  g 


CULTIVATION  AND  CONSUMPTION  OP  ORANGES.  565 

trees  are  annnally  planted  where  they  must  inevitably  snffer  from  those  sndden  acces- 
sions of  cold  to  which  the  climate  of  Florida  is  always  liable. 

Shonld  there  be  now  a  snccession  of  mild  winters,  until  these  groves  have  attained 
size  and  the  hardiness  of  maturity,  there  will  be  a  probability  oi  their  escaping  iigurv 
except  to  the  crop,  unless  a  frost  like  that  of  1835,  coming  upon  them  when  in  ftm 
growth,  shall  sweep  them  off,  root  and  branch.  This  contingency,  however,  is  remote, 
and  the  present  success  and  immunity  from  frost  will  extend  the  area  of  orange  culture 
immensely. 

I  have  spoken  of  the  east  side  of  the  Saint  John's  Biver  as  having  the  best  exx>o- 
sure  for  orange  trees.  Of  its  soil,  however,  nothing  can  be  said  in  praise.  The  low 
hammocks  are  too  wet,  and  the  nigh  hammocks  are  the  siftings  of  creation.  0/  the 
pure,  bottomless  sand  there  is  no  hope,  and  much  of  the  soil  is  ofthis  character.  There 
are,  however,  rare  spots  where  the  sand  is  underlaid  with  a  yellow,  aluminous  soil,  and 
in  these  the  orange  will  grow  luxuriantly.  Give  it  a  dressing  of  potash  and  bone  and  ' 
the  answer  will  come  in  abundant  globes  of  gold. 

Trees  will  grow  more  luxuriantly  in  the  richer  lands  of  Alachua  and  Marion  oountiesy 
but  the  danger  there  is  greater  fr^m  frost. 

Immigrants  know  very  little  of  these  peculiarities  of  soiL  The^  plant  freely  upon 
the  worst,  struggle  for  a  while,  and  unless  very  fortunate,  either  smt  into  poverty  or 
give  up  in  despair  and  return  nome. 

Notwithstanding,  however^  the  danger  of  frost,  the  rich  lands  of  the  interior,  west 
of  the  Saint  John's  Eiver,  will  be  the  great  attraction  for  orange  culture.  The  cer- 
tainty of  growth  with  the  possibility  of  frost  will  more  than  counterbalance  the  un- 
certainty of  growth  with  the  freedom  from  frost. 

The  area  of  land  on  which  oranges  will  be  planted  is  thus  very  large,  and  should 
t^ere  be  a  succession  of  mild  winters  to  enable  the  proves  to  attain  an  age  which  will 
give  comparative  immunity  from  frost,  the  production  of  fruit  will  be  enormous,  and 
can  be  furnished  at  prices  which  will  drive  out  the  oranges  from  ^cily  and  Spain. 

The  wonderfri]  productiveness  of  the  oranee  tree  wHl  aid  this  result,  and,  like  the 
small  fruits  of  the  North,  this  delicious  product  of  a  semi-tropical  region  will  be  en- 
Joyed  by  the  poor  as  well  as  the  rich. 

It  being  thus  a  foregone  conclusion  that  the  orange  is  a  staple  article  of  production, 
it  becomes  interesting  to  know  what  are  distinct  varieties. 

I  have  planted  in  Florida  over  a  hundred  varieties  of  tihe  genus  Citrus  sent  to  this 
country  from  Europe  and  elsewhere,  few  of  which  have  yet  firaited.  I  have  also  taken 
many  of  the  so-called  varieties  which  have  originated  in  Florida,  and,  with  few  ex- 
ceptions, can  see  no  greater  difference  between  uiem  than  between  different  fruits  of 
the  same  variety  on  my  own  trees. 

The  finest-flavored  fruit,  and  entirely  distinct  in  its  appearance  and  character,  is  the 
navel  or  Bahia  from  Brazil,  which  I  planted  in  Florida  in  18^.  This  has  a  mark  at  the 
blossom  end  like  a  navel,  a  fine  texture,  and  while  sometimes  two  or  three  seeds  a^ 
found,  is  generally  seedless.  The  flavor  is  sweet  and  spicy,  and  it  is  remarkable  for 
bearing  when  very  young.  Its  excellence  is -so  well  established  that  it  is  being  planted 
largely  in  various  sections. 

A  variety  called  the  Sweet  Seville  is  also  highly  esteemed.  It  is  very  small  and  of 
almost  honeyed  sweetness. 

An  oval  variety  is  also  distinct  in  form.  It  is  early,  and  then  good,  but  later  in  the 
season  becomes  dry  and  poor. 

The  ExoeUxoT  and  Sakni  Midhwil  have  also  fruited,  but  are  not  materially  distinct  from 
«n  ordinary  Florida  orange. 

The  little  Tangerine  or  Mandarin  of  the  Paris  markets  is  very  distinct.  It  is  dwarf 
in  growth ;  its  habit  is  bushy ;  its  form  is  flat ;  its  skin  comes  off,  and  its  sections  fall 
apart  almost  at  a  touch.    It  is  the  very  fruit  for  the  gloved  hand  of  a  lady. 

The  S&ur  orange  and  the  Bitter  Svoeet  are  distinct  varieties  and  well  faiown.  Beyond 
these  I  have  named  I  have  not  seen  any  varieties  which  are  decidedly  distinct. 

Among  the  lemons  I  have  introducea  I  hope  to  find  some  variety  adapted  to  the 
climate.    The  Sicily  lemon  grown  in  Florida  is  thick-skinned  and  poor. 

As  my  orange  grove  has  been  only  an  incidental  pleasure,  to  be  given  up  when  inter- 
fering with  my  northern  business,  my  tarriance  upon  it  has  been  too  short  each  year 
to  allow  me  to  give  you  an  exhaustive  essay  ux>on  treatment,  insect  enemies,  and  other 
matters.  I  can  only  say  that  in  a  life-long  familiarity  with  trees  I  have  never  known 
any  so  infested  as  the  orange  tree.  The  small  brown  coccusy  the  large  white  oootms  or 
ecaUj  the  slug,  the  elephant  grasshopper,  the  worm  at  the  root,  the  ants  Just  at  the  sur- 
£eu^  of  the  ground,  the  mildew  on  the  leaf,  the  die-back,  and  the  rust  on  the  fruit,  all 
requiring  vigilance  and  care. 

The  die-back,  which  has  also  made  its  appearance  in  Europe,  is  the  most  serious 
frt>m  its  unknown  cause.    The  cause  of  the  rust  on  the  fruit  is  also  unknown. 

All  these  things  may  be  a  temporary  bar  to  successful  culture,  but  the  result  must 
inevitably  be  that  all  the  good  lands  on  the  Florida  peninsula  will  be  given  up  to 
orange  culture,  and  that  this  delicious  fruit  will  soon  be  as  abundant  m  northern 
markets  as  strawberries  in  June  or  apples  in  November.  Digitized  by  VjUU V IC 
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While  the  cultivation  of  oranges  in  California  is  of  comparatively  re- 
cent date,  experiments  have  demonstrated  that  a  large  area  of  the  soU 
and  climate  of  that  State  is  admirably  adapted  to  the  cultivation  of  a 
superior  quality  of  this  fruit.  Mr.  W.  B.  Olden,  in  a  letter  of  recent 
date,  published  originally  in  the  Anaheim  Gkizette,  and  copied  into  the 
Southern  California  Horticulturist,  in  speaking  of  the  successful  cultiva- 
tion of  the  orange  in  Southern  California,  says : 

I  am  not  surprised  that  oonsiderabla  interest  is  felt  regarding  orange  cnltnre  in  this 
section.  For  some  eight  years  I  have  devoted  considerable  attention  to  this  qoestiQii. 
Eight  years  ago  the  tumost  oniyersal  prediction  was  that ''  when  the  voong  orchards 
now  planted  commenced  bearing,  oranges  would  be  a  drag  and  would  be  unsalable  at 
a  remunerative  price.''  This  looked  reasonable ;  almost  everything  else  in  the  way  of 
fruit  and  fanning  had  been  overdone,  and  why  not  oranges  f  The  prediction  did  not 
prove  true.  The  avera^  price  paid  for  oranges  at  that  time  is  not  only  maintained, 
but  has  advanced  materialiy,  showing  that  the  demand  exceeds  the  production  now, 
and  will  continue  to  do  so,  as  the  area  upon  which  thev  are  produced  is  limited,  being 
confined  to  the  irri^ble  portion  of  Southern,  and  a  few  detached  ^ots  in  the  warm 
hdt  of  Northern  California. 

Another  fact. of  greater  importance  I  have  noted,  and  that  is  certainty  ot  oropa. 
While  other  fruits  are  liable  to  be  cut  off  by  frost,  the  bearing  orange.tree  m  this  sec- 
tion, during  eight  years,  has  been  uninjured  by  mst ;  the  trees  have  not  failed  to  pro- 
duce. In  this  respect  the  orange  takes  the  ]ll«cMence  of  idl  other  fruits,  as  it  does  in 
all  others.  Wkm  ripe  the  orange  of  Southern  California  is  not  only  unsurpassed  in 
flavor  by  oranges  grown  anywhere,  but  it  also  possesses  an  important  advantage  over 
oranges  grown  anywhere  else,  in  the  fact  that  when  ripe  the  dryness  of  tbs  ssin  en- 
ables it  to  be  shipped  with  safety  for  long  distances.  The  skin  of  all  other  oranges 
is  very  moist  at  all  stages  of  their  growth,  and  they  cannot  be  shipped  eithor  ripe  or 
green  without  ii^jur^  and  loss,  Doth  to  flavor  and  quantity.  And,  moreover,  oor 
oranges  can  be  permitted  to  hang  upon  the  tree  several  months  after  ripening,  not 
only  without  injury,  but  with  improvement  to  their  flavor.  In  proof  of  their  aoility 
to  stand  shipment,  I  will  state  that  Dr.  Shaw,  of  Los  Angeles,  when  on  his  way  to 
England,  and  while  on  the  steamer  fh>m  Los  Angeles  to  San  Francisco,  was  presented 
with  two  boxes  of  oranges  by  Mr.  Wol&kilLwho  had  a  lot  on  board,  packed  without 
wrapping  or  other  preparation,  for  the  San  Francisco  market.  This  was,  I  think,  in 
the  month  of  June,  1871.  Dr.  Shaw  went  by  Panama  direct  to  England,  and  after 
his  arrival  the  boxes  were  opened  and  the  oranges  proved  to  be  sound  and  unii^ured, 
after  passing  through  the  tropics.  As  I  before  remarked,  they  were  without  wrapping 
or  other  preparation.    No  other  flruit  in  the  world  would  have  stood  such  a  test. 

With  such  undeniable  advantages  in  its  favor,  orange  culture  now  is,  and  wiU  con- 
tinue to  be,  the  most  profitable  pursuit  in  Southern  California  for  the  above  reasons, 
which  I  will  recapitulate:  First,  certainty  of  crops.  Second,  unsurpassed  flavor. 
Third,  capability  oi  being  shipped  when  ripe  without  u\]ury  to  flavor  or  loss  by  deeay. 
This  makes  our  market  practically  unlimited. 

The  statistios  of  the  orange  trade,  both  in  this  country  and  in  Emt^pe, 
bear  out  the  statement  that  but  few  valuable  fruits  ev^  exceed  the  de- 
mand. The  following  table,  showing  the  importations  of  oranges  and 
lemons  into  the  CTnited  States  for  the  years  named*  and  the  consumption 
of  the  same,  would  seem  to  be  sufficient  proof  of  this: 


flMslyisr. 

TslVM. 

SatMofdnty*- 
adyalortm. 

ToUl 
duties. 

1SC8 

«fl,  619, 180  54 
8,080,083  63 
11,418,667  97 
tt,  874. 749  34 
3.369,717  76 
3,085.650  91 
691,939  87 
i933,335  94 
3, 419, 037  45 
3,0A304  34 

PiremL 

95 

99 

95 
90  and  95 

90 

90 

90 

90 

90 

90 

1453,045  IS 

nS!945n 

1889 

1870 

604,066  90 

1871 , 

609,087  34 

187« 

673L943  55 

1873 

617, 131  98 

1874 „.. 

1875 

138,384  58 
864,664  99 

187« 

689,168  89 

1877 

61^660  94 

*InclodiDff  Iime». 

t  Daring  tnia  fiBca)  year  the  duty  waa  rednced  from  25  to  90  per  cent,  ad  ralorem ;  hence  part  of  tba 
Import  doty  woa  charged  at  one  rate,  and  part  at  another. 
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The  importations  into  Orea4:  Britain  show  that  the  trade  and  consump- 
tion in  these  fruits  havemore  than doubledintliat  country  during  the  past 
ten  years.  The  following  table  is  taken  from  oflftcial  returns  made  by 
the  British  Government,  aad  accurately  indicate  the  increase  in  the 
trade: 


k 

Tew. 

Quantity. 

YaloA. 

1815 '. 

l,,M-'i,  Vi5 
1,7]  I, -57 

1,  ir^:i.  ^i66 
l,Hi.;^:i78 
1,^^X1,  :UJ3 

i,fi;a,i8i 

2,  :i-:.  160 
9,  :wi^.,  *J(» 
8,4iJLi:i38 
2, H.I.  719 

Iflffff .     ^           X 

1887 : 

£744. 739 

1888 

8W,197 

18G9 

927,804 
648,058 
1,00^954 
1,1H«0 
1,190,808 
L  lis!  480 

1870 

1871 

187« 

1913 

1874 , 

1B75 

1,336,947 

1838. 

i;958;ms 

In  1870  the  official  returns  of  Oreat  Britain  give  the  following  named 
eouAtries  as  those  fix>m  which  their  supplies  were  received: 


QatBtlty.     Taluiw 


PortBKil 

AsorM 

»Kuy'.*"."*.'"*/.! 
Other  oonntriea, 

Total.... 


273.906 
896,760 
S14,616 
987,909 
30,780 


A9S;313 

981,509 

180^687 

83.893 

9,731 


1,933^491 


648,056 


7%e  impc^tations  of  oranges  and  lemons  into  France,  from  Spain  and 
Italy,  have  increased  in  the  last  few  years  more  than  fourfold  in  quan- 
tity,  and  amount  in  value  to  more  than  250,000  pounds  sterling  per  an- 
num. 

From  the  Azores  immense  quantities  of  oranges  are  shipped  to  Great 
Britain  and  the  United  States,  in  tJie  export  of  which  243  sailing  vessels 
and  30  steamers  sure  employed.  This  shows  l^e  importance  of  the  trade 
to  tliose  islands.  In  1876,  283,712  boxes  of  oranges  were  shipped  from 
the  Azores  to  Great  Britain,  and  6,798  boxes  to  the  United  States.  A 
box  may  be  said  to  contain  three  bushels  of  oranges. 

It  is  said  that  in  these  islands  the  orange  and  lemon  are  cultivated 
with  great  care,  and  the  branches  and  limbs  of  the  trees  are  attended  to 
80  sdentiflcally  tiiat  they  usually  attain  gigantic  proportions.  Single 
orange  trees  tiiere  have  beeoi  known  to  produce  20,000  oranges  at  one 
crop. 

The  island  of  St  Michad  ships  to  Great  Britain  and  t^  United 
States  over  $300,000  worth  of  oranges  per  annum. 

The  orange  groves  in  the  Frendi  colwiy  of  Algeria  are  extensive, 
and  afford  a  profitable  industry  to  the  people.  The  fruit  has  acquij^  in 
the  market  a  reputation  for  excellent  flavor,  and  has  a  ready  sale. 
About  15,000,000  of  oranges  are  exported  in  an  ordinary  sea^son. 

The  exports  ftx)m  M<»x)cco  are  also  extensive,  reaching  over  1,500,000 
per  annum. 

Sicily  exx)orts  large  quantities  of  oranges  and  lemons.  The  greater 
part  of  tlie  lemons  received  in  the  United  States  come  from  Sicily,  which 
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has  heretx)f6re  almost  entirely  monopolized  the  industry  of  mann&u^toring 
the  oil  of  lemon,  of  bergamot,  and  trade  in  orange  flowers. 

In  !N'ew  South  Wales,  orange  and  lemon  cnlture  are  receiving  mncb 
attention-  In  favorable  situations  these  finits  attain  great  exigence. 
It  is  stated  on  authority  of  official  reports,  that  one  cultivator  has  real- 
ized as  much  as  $7,500  per  annum  firom  threeacres  of  orange-treei.  The 
Mandarin  orange  has  been  introduced  there,  and  is  said  to  thrive  well 
and  produce  better  fruit  at  Sidney  than  it  does  at  Canton.  It  is  de- 
scribed as  a  very  beautiful,  dark,  orange-colored  firuit,  with  a  highly- 
perfumed  rind,  scarcely  thicker  than  brown  pap^  and  not  adhering  to 
the  pulp,  which  is  exceedingly  sweet,  and  of  a  different  flavor  firom  any 
other  orange.  The  orange-groves  in  this  colony  are  comparatively  new, 
and  the  trees  young;  but  in  some  of  the  older  ordiards  the  trees  have 
attained  a  height  of  thirty-five  feet,  the  diameter  fix)m  the  extremities  of 
the  branches  being  thirty-three  feet.  From  trees  of  this  size  12,000 
oranges  are  occasionally  picked  during  the  year.  In  the  markets  of  Sid- 
ney, Melbourne,  &c.,  these  oranges  bring  6(2.  a  dozen  wholesale,  which 
would  give  £25^  or  $125,  as  the  value  of  the  yield  of  a  single  tree. 

The  Mandarm  variety,  mentioned  above,  has  here  produced  4,200 
oranges  upon  one  tree  during  the  season*  To  keep  up  the  fertility  of 
the  soil  of  the  orange-groves  guano  is  extensively  used.  This  is  spread 
around  the  tree  on  tiie  surface  of  the  land,  and  is  then  touched  in  with 
the  hoe,  which  treatment  of  the  soil  has  the  effect  of  making  the  trees 
and  the  fruit  beautifully  clean. 

In  South  Australia,  the  orange  and  lemon  thrive  well,  and  many  per- 
sons are  engaged  in  their  cultivation.  From  official  reports  we  learn  that 
every  year  about  £50,000  worth  of  oranges  are  exported  from  Few  South 
Wales  and  South  Australia,  to  Victoria  and  other  colonies. 

One  ^ve  in  the  vicinity  of  Sicbiey^  it  is  reported,  sold  in  a  year,  for 
exportation^  40,000  dozen  oranges,  leavmg  ^000  for  nome  consun^>tion. 

Italy  carries  on  a  large  trade  in  oranges.  Tne  shipments  to  the  United 
States  have  reached  as  many  as  600.000  boxes  per  annum.  Their  ex- 
ports to  all  countries,  from  the  last  official  returns,  were  94,236,000  kilo- 
grammes of  two  and  a  half  pounds. 

The  export  of  oranges  and  lemons  forms  an  important  brandi  of 
commerce  in  Spain.  The  United  States  receives  many  of  these  ship, 
ments. 

The  orange-peel  is  furnished  by  many  of  these  countries  in  large 
quantities  to  Holland,  France,  and  Germany,  where  it  is  consumed  in 
making  liquors  and  sirups. 

Several  hundred  tons  of  candied  orange-x>eel  are  said  to  be  used  in 
England  alone. 

Greece  exports  ovei*  16,000,000  oranges  every  year. 

About  8,000  cases  of  oranges  are  annually  exported  from  Malaga. 

In  Central  India  there  is  a  variety  of  the  orange  (Citrus  aurantium) 
extensively  cultivated,  which  produces  two  crops  a  year.  To  prevent 
exhaustion  of  the  trees,  howeva*,  only  alternate  firuiting  is  allowed.  The 
bitter  orange  is  of  this  variety.  This  furnishes  from  its  flowers  the 
Neroli  oil,  so  delicious  and  costly  as  a  scent.  The  high  prices  of  the  oil 
of  orange,  of  citron,  and  bergamot  in  the  East,  for  purposes  of  perfum- 
ery, should  attract  attention  here,  and  stimulate  an  industry  in  this 
particular. 

From  Cuba,  Jamaica,  Trinidad,  and  the  Bahamas  large  importations 
of  oranges  are  received  in  the  United  States,  which,  with  other  fruits,  is 
the  chief  commerce  of  these  islands. 

Nassau,  in  New  Providence,  sends  to  the  United  States  on  an  average 
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about  7,594  barrels  of  oranges  every  year,  and  the  islands  of  Abaco, 
Andros,  and  Eleuthera,  together  with  New  Providence — the  Bahamas — 
a  total  of  16,000. 

West  Indian  oranges  are  preferred  in  the  markets,  on  account  of  their 
superior  flavor,  to  those  brought  fix)m  Europe. 

The  orange  trade  between  Tahiti  and  San  Francisco  haa  been  very  im- 
portant and  profitable,  the  production  in  Tahiti  being  about  11,260,000 
oranges.  This  trade  has  declined,  however,  iu  consequence  of  the  culti- 
vation and  production  of  this  fruit  in  Southern  California. 

For  nearly  500  miles  along  the  coast  of  CaUfomia  the  orange  grows 
luxuriantly,  and  its  cultivation  is  receiving  deserved  attention.  Many 
of  the  orange  trees  in  the  southern  parts  of  this  State  yield  $100  profit 
per  annum.  It  is  stated  that  there  are  over  1,400  lemon-trees  now  in 
bearing  in  that  State.  OflQcial  statistics  give  14,387  lemon-trees  and 
60,000  orange  trees.  San  Francisco  now  receives  more  than  half  its 
supply  from  home  productions.  Its  yearly  requirements  are  reported  to 
be  over  12,000,000  oranges,  of  which  about  5,000,000  are  received  from 
Tahiti  and  Mexico. 

The  manufacture  of  the  essential  oils  of  orange  and  lemon  is  a  consid- 
»^ble  industry  in  some  of  the  West  India  and  Pacific  islands. 

In  Martinique  large  quantities  of  orange  wine  are  made,  which  finds  a 
ready  market  in  Russia  and  Turkey. 

The  Louisiana  orange  crop  for  1876  is  estimated  to  have  been  over 
32,000,000  oranges,  which  would  represent  about  70,000  trees,  worth 
over  $210,000. 

The  annual  importation  of  oranges  and  lemons  into  the  United  States 
are  over  200,000,000,  amounting  in  value  to  about  $600,000. 

An  idea  of  the  age  which  orange-trees  may  attain  is  furnished  by  the 
history  of  the  magnificent  one  in  flie  orangery  of  the  palace  of  Versailles, 
in  France,  known  by  the  name  of  Grand  Conn6table  or  Grand  Bourbon, 
which  is  now  451  years  old.  It  grew  from  some  slips  of  a  bitter-orange 
planted  in  a  pot  at  the  commencement  of  the  fifteenth  century  by 
Eleanor  of  Castile,  wife  of  Charles  m,  King  of  Navarre.  The  young 
plants  which  sprang  from  seeds  were  kept  in  the  same  tubs  at  Pampe- 
Innar  imtil  1584.  In  1799,  more  than  two  centuries  after,  they  were  re- 
moved to  Versailles.  The  Grand  Conn6table,  which  maybe  regarded  as 
the  senior  of  Uving  orange- trees,  is  still  perfectly  vigorous  and  does  not 
exhibit  any  signs  of  decay. 


CRANBERRY  CULTURE  IN  NEW  JERSEY. 


By  Thos.  Taylor,  MicroscopiaU 


In  accordance  with  instructions  I  proceeded  to  New  Egyj) t,  Ocean  county. 
New  Jersey,  and  attended  the  second  annual  convention  of  the  New 
Jersey  Cranberry  Association,  held  at  that  place  in  October  last.  My 
letter  of  instruction  was  read,  and  the  convention,  by  a  unanimous  vote, 
passed  resolutions  of  thanks  to  the  Commissioner  for  his  kindly  act  in 
sending  a  representative  to  participate  in  its  deliberations.  I  was  in- 
vited to  take  part  in  the  general  discussions,  which  related  mostly  to  the 
diseases  of  the  cranberry  vine  and  fruit,  and  the  soil  and  climate  best 
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salted  to  their  cultivation.  As  cranberry  cnltirators  are  muck  divided 
in  their  opinions  as  to  some  of  the  causes  of  faOure  of  vines,  a  committee 
was  appointed  by  the  society,  consisting  of  the  following-named  gentle- 
men: Messrs.  Budd,  Crane,  Eider,  and  Satterwaite,  and  Drs.  Bean, 
Beakley,  Merriman,  and  myself,  with  instructions  to  make  a  thoroogli 
investigation  of  the  whole  subject  and  report  the  result 

Since  the  oonv^ition  adjourned  I  have  made  a  very  thorough  investi- 
gation of  the  condition  of  many  of  the  principal  CTanberry  plantatkms  in 
that  State,  located  in  the  vicinity  of  New  Egypt,  Pembalxm,  6ii<^lKiT^h, 
Manchester,  Atsion,  Oedar  Lake,  ChewviUe,  Hammonton,  Atoo,  Water- 
fiHxl,  Yinelaiid.  and  othe^  places.  I  had  the  hearty  co-oparatian  of  tlie 
principal  cranberry  growers  at  every  place  visited.  The  results  of  my 
investigations  will,  I  hope,  give  renewed  vigor  to  cranberry  inteieets,  as 
many  of  the  facts  ascertained  are  unknown  to  the  memb^  of  the  aaso- 
oiation  g^ierally. 

SOIL. 

Cranberry  soil  is  known  under  a  variety  of  names. 

Ist  Savanna,  whkHi  consists  simply  of  sand  and  a  small  pr(^H^tkm  of 
peaty  matter. 

2d.  Black  sand,  which  consists  of  pure  sand  combined  with  a  large 
proportion  of  peaty  matter. 

3d.  Turl^  or  moss  and  siuid  comlnned. 

4th.  Sohd  peat,  free  of  sand. 

5th.  Pure  white  sand,  watered  by  solutions  of  peat  from  acl)ao»it  bog- 
lands. 

SAYAKNA  SOIL. 

Experience  dem<mstrates  that  the  savanna  soils  are  unreliable  trom 
eight  to  ten  years  after  planting.  I  have  se^i  hundreds  of  acres  of  such 
9m1  fail  to  pioduce  healthy  vines,  especially  on  high  lands.  It  is  affinned 
that  such  lands  formerly  produced  well.  Light  savanna  soil  oontains 
only  about  2^  per  c^it.  of  vegetable  matt^.  It  is  frequ^it  on  high  lands^ 
and  depends  on  winter  rains  for  flooding.  Most  of  the  savannas  I  have 
examined  have  a  loose,  sandy  subsoil,  and  rains  pass  through  tiiem 
freely.  In  seasons  oi  drought  roots  in  such  lands  suffer  6ev^[ely,  bbA 
there  is  reason  to  believe  that  the  continued  destruction  of  the  forests  of 
this  and  other  States  affects  materially  the  rain-fall  and  consequently  t2i« 
plant-growth  of  late  years.  Since  tiie  cranberry  is  essentially  a  water 
plant,  frequent  showers  are  necessary  to  vines  planted  in  this  character 
of  soil  during  the  entire  spring  and  even  until  the  berry  is  Mly  matured. 

Black  sand,*  with  a  subsoil  of  clay,  ev^i  on  high  land,  seems,  from  my 
recent  investigations,  to  give  fine  results.  In  company  with  Mr.  Thea 
Budd,  of  Pemberton.  Burhngton  county,  I  visited  a  number  of  cranberry 
plantations  of  this  class.  The  vines  were  growing  in  profusion  and  were 
loaded  with  good-sized  berries.  On  one  of  these  plantations  the  owner 
(IVIr.  Powell)  stated  that  the  yield  could  not  be  less  than  450  bushels  to 
the  acre,  valued  at  $3  per  bushel.  Such  plantations  are  worth  not  less 
than  $2,000  per  acre.  In  the  vicinity  of  Bricksburg  I  visited  a  two-aere 
bog,  known  as  Pruden's  Bog,  situatcxl  in  the  midst  of  a  d^ise  thicket  <rf 
trees.  This  property  is  owned  by  ^Ir.  Darrow,  who  informed  me  that 
this  bog  had  not  cost  for  attendance  during  tiie  last  four  years  over  $o. 
The  berries  always  come  to  maturity,  and  the  crop  has  fine  keeping  q[uid- 
ities. 

The  soil  is  springy,  is  composed  of  black  sand,  and  has  good  drainage.  ♦ 
These  soils  have  generally  about  18  inches  in  depth  of  black  sand  resting 
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on  a  subsoil  of  clay  or  hard-pan.  I  have  seen  striMngly  illustrated  the 
folly  of  remo\ing  the  turf  before  planting  from  light  sandy  soil.  This  is 
now  seldom  done,  as  it  ha«  been  demonstrated  that  by  this  system  much 
valuable  fertile  soil  is  lost.  Some  growers  are  now  returning  the  top- 
rotted  moss  to  the  land  from  which  it  was  originally  remov^,  and  in 
some  ca^es,  I  am  informed,  with  marked  beneficial  results.  I  have  always 
observed  that  the  mosses  used  in  combination  with  savanna  lands  never 
exhibit  fermenting  qualities,  but  by  a  slow  process  of  oxydation  is  con- 
verted into  soluble  and  insoluble  humus  matter,  which  always  contains 
more  or  less  amnumia. 

Solid  peaty  matter,  free  of  sand,  is  found  in  various  conditions  firom  a 
few  inches  to  many  feet  in  thickness.  I  have  found  it  6  feet  deep  in  a 
fermenting  condition,  and  again  I  have  seen  it  6  feet  deep,  solid  in  tex- 
ture, and  free  from  all  odor  or  f^ramenting  qualities.  Mr.  IS.  H.  Bishop, 
of  Manahawkin,  has  a  plantation  of  this  sort  An  abundance  of  water 
is  at  hand.  Scmietimes  as  much  as  eight  inches  of  sand  has-been  spread 
on  such  muel^  and  tiie  vines  planted  in  the  pure  sand.  Mr.  Bishop^ 
prize  bmd,  whidi  grew  the  largest  amount  of  cranberries  p^  acre,  was 
of  this  chaxticter.  Bec^it  obs^atioas  demonstrate  that  dense  ferai^it- 
ing  miM^  may  be  gieatiy  unproved  by  the  use  of  caustic  lime  and  a 
bountifrd  supply  of  wat^.  The  lime  reduces  the  oonsistenoy  of  mMA 
peat^  and  the  running  water  r^noves  the  useless  salts  of  lime  which  form 
during  the  fermentation  and  oxidation  of  the  mass.  The  pea^  matter, 
in  the  eourseof  two  or  three  years,  is  rend^^ed  very  porous  and  free  from 
all  bad  odors.  As  mudbi  as  100  bushels  of  lime  to  the  acre  have  been 
used  to  advantage  on  heavy  muck  lands. 

I  visited  the  cranberry  lands  of  the  Cedar  Ls^e  Land  Company  in 
Atlantic  county.  Extensive  arrangements  are  being  made  by  tihis  com- 
pany to  lay  out  several  new  mill-pond  bottoms  with  a^nb^ry-vines. 
Old  Dntdi  mill  ixmd  of  Cedar  Lake  was  made  about  one  hundred  and  forty 
years  ago^an^^  ^^  ^^^  ^^^s  been  in  constant  running  order  during  that 
period.  The  accumulation  of  organic  sediment  in  the  dam  has  at  pres^it 
a  depth  of  from  one  to  four  feet  On  the  leth  of  May,  1876.  the  water 
was  drawn  off,  leaving  ti^e  mud  exx)osed.  On  the  29tii  ot  the  same 
month  the  company  commenced  piajiting.  During  the  f<dlowing  four 
weeks  fifteen  aeres  of  this  pond  were  planted  with  wild  vines,  thirty-five 
barrels  being  used  on  each  acre.  The  usual  mode  of  planting  is  to  take 
about  six  cuttings,  and  insert  them,  say  about  four  inches  deep,  in  the 
ground,  allowing  the  hills  to  be  alwnt  one  foot  apart.  The  vines  have  at 
this  date  runners  varying  from  one  to  two  feet  in  length,  and  are  grow- 
ing thriftily.  Li  a  year  or  two  it  is  projwsed  to  spre^  over  these  vines 
white  sharp  sand,  to  the  depth  of  about  one  inch,  which  will  cause  the 
runners  to  take  root,  the  object  being  to  cover  the  ground  as  quickly  as 
possible  with  them.  Vines  suitable  for  planting  are  worth  from  75  cents 
to  $1.50  per  barrel,  depending  somewhat  on  the  distance  to  pmnt  of  de- 
livery. 

A  flood-gate,  a  very  impcHtant  item  in  cranberry  culture,  was  in 
course  of  construction  for  this  pond.  Hiese  gates  cost  from  $300  to  $600 
each.  In  many  places,  sudi  as  on  level  and  high  lands,  a  cheap  mode  of 
ditching  and  a  very  inexx>en8ive  gate,  formed  of  a  few  slabs,  areall  ttot 
iS' necessary.  Li  some  cases  nature  provides  all  the  requisites.  Flood- 
ing protects  the  vines  fix)m  winter  frost,  and  is  one  of  the  means  em- 
ployed to  destroy  mice,  roaches,  grasshoppers,  and  a  variety  pf  insects 
which  consume  or  destroy  many  thousand  bushels  of  berries  annually. 
Ice  is  sometimes  very  destructive  to  vines  when  proper  attention  is  not 
paid  to  winter  flooding.    Should  a  severe  frost  set  in  before  the  vines  are 
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wholly  covered  with  water,  ice  will  form  on  the  surface,  thus  securing 
the  tops  in  ice.  A  further  supply  of  water  flowing  under  the  ice  may 
float  it  upward  and  drag  the  vines  firom  their  roots.  At  Cape  Cod, 
Mass.,  the  cranberry  cultivators'inform  me  that  they  take  advantage  of 
the  winter,  and  sand  their  vines  while  covered  with  ice.  They  cart  the 
sand  over  the  ice  and  spread  it  evenly  over  its  surfiice.  When  it  melts 
the  sand  is  deposited  over  the  vines.  This  practice  is  not  only  econom- 
ical, but  it  also  saves  the  vines  fix)m  being  trampled  upon.  At  Cedar 
Lake  ditching  is  done  at  the  following  rates  on  muck  and  sand  founda- 
tions: A  ditch  five  feet  wide  by  two  feet  deep  costs  $1  per  rod;  four 
feet  wide  by  two  feet  deep,  60  cents  per  rod. 

I  find,  under  certain  conditions,  that  the  cranberry  will  grow  where 
in  theory  it  could  not  survive.  The  cranberry  plantation  of  Mr.  Chew, 
on  Hospitality  Stream,  near  Cedar  Lake,  presents  generally  fine  con- 
ditions for  experiments.  I  have  here  seen  several  acres  of  pure  white 
sand,  on  hard-pan  bottom — carbonate  of  iron  combined  with  sand,  and 
having  a  slight  odor  of  sulphuretted  hydrogen — ^producing  fine  vines  and 
berries  in  abundance.  But  in  this  case  the  sand  was  watcured  by  a  stream 
which  was  saturated  with  peaty  matter.  Mr.  Boberts,  of  Cape  Cod,  in- 
formed me,  on  my  first  visit  to  that  place  three  years  ago,  that  he  had 
seen  berries  growing  in  healthy  condition  on  the  sandy  beach,  watered  by 
the  overflow  of  a  peaty  stream.  Mr.  Christian  L.  Sharp,  wnose  planta- 
tion is  near  by  Mr.  Chew's,  showed  me  an  acre  of  cranberry-vines  bear- 
ing fine  berries,  firee  from  rot,  growing  on  sawdust :  but  in  this  case  the 
sawdust  was  also  saturated  with  a  moving  flow  oi  peaty  matter.  It  is 
not  uncommon  to  find  cranberry-vines  watered  with  a  solution  of  bicar- 
bonate of  iron,  combined  with  peaty  matter,  without  any  damage  to  the 
berries. 

Mr.  Hinchman,  of  ISew  Bedford,  directed  my  attention  to  a  small  spring 
which  flowed  among  his  vines,  the  water  from  which  was  charged  with 
sulphuretted  hydrogen,  without  any  injury  to  them.  Solutions  of  bicar- 
bonate of  iron  may  have  a  beneficial  meet  on  cranberry  land^  since 
such  solutions  frequently  deposit  masses  of  iron  ore,  at  a  depth  or  about 
eighteen  inches  from  the  surfEu^.  Li  such  case  one  equivalent  of  car- 
bonic acid  is  liberated-  which  will  be  conveyed  by  the  water  to  the  roots 
of  the  vines  and  absor  oed  as  plant-food.  Such,  at  least,  is  the  conviction 
of  some  vegetable  physiologists* 

GRASSHOPPERS. 

Mr.  E.  Z.  Collins,  of  Waterford,  Camden  oountyj  owner  of  the  Burnt 
Mills  Plantation*  exhibited  by  drawings  a  very  sunple  combination  of 
spars,  canvas,  and  sheet-tin  trays,  for  the  destruction  of  grasshoppers, 
^e  spars  combined  represent  the  Boman  letter  A,  along  the  sides  of 
which  the  trays  and  canvas  are  secured.  The  canvas  is  stretched  per- 
pendicularly, extending  upward  about  two  feet  and  downward  about 
one  foot,  touching  the  top  of  the  vines  when  in  use.  The  oi)erator  walks 
within  the  frame,  which  is  strapped  over  his  shoulder.  The  trays  are 
filled  with  tar  and  the  canvas  is  smeared  with  it.  When  the  person 
moves  along  with  the  frame-work,  the  grasshoppers  are  thrown  on  the  tar 
and  secured.  From  one  peck  to  a  half  bushel  may  be  destroyed  in  this 
way  each  day.  Crickets  are  not  caught  by  this  device.  I  am  informed 
that  mice  and  crickets  eat  the  berries,  while  tiie  grasshoppers  eat  the 
seeds.  Many  thousands  of  bushels  of  fruit  are  destroyed  annually  by 
these  pests* 
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FERTILIZEiRS. 

Granbeiry-cttltivators  are  divided  in  opinion  on  the  subject  of  fertil- 
izers— as  to  their  use  in  any  case,  the  kind,  quality,  and  quantity  to  be 
uaed,  if  used  at  all,  and  whether -in  the  spring  or  in  the  fall.  Mr.  Chew 
informs  me  that  he  has  used  guano  to  great  advantage,  and  states  from 
his  experience  that  one  pound  of  this  fertilizer  will  produce  one  extra 
bushel  of  berries  on  his  soiL  One  application  on  heavy  soil  showed  evi- 
dence of  its  value  for  seversJ  years  afterward.  He  uses  guano  as  fol- 
lows: Two  quarts  of  guano,  combined  with  one  pail  of  moist  sand,  is 
spread  on  the  soil  at  such  a  rate  that  from  50  to  250  pounds  of  guano 
will  be  required  on  each  acre.  Dr.  Mernman,  of  Bricksburgh,  has  used 
guano  and  bone-dust  to  the  advantage  of  growth  of  vines  and  size  of 
berries:  but  it  has  no  visible  influence  in  preventing  rot  or  scald.  Sev- 
eral other  growers  informed  me  of  its  beneficial  use.  On  high-land 
savannas,  in  dry  seasons,  guano  may  prove  injurious,  in  consequence  of 
its  free  ammonia,  which  acts  as  a  caustic  on  tiie  roots,  while  in  seasons 
of  light  rains  it  will  prove  of  great  advantage.  Excessive  fertilization 
produces  a  rank  crop  of  vines,  and  frequently  of  the  fruit.  The  perfect 
growth  of  berries  can  only  be  attained  by  the  production  of  light  wood 
or  vines.  The  continued  growth  of  succulent  vines,  caused  by  over- 
fertilization,  deprives  the  berries  of  material  which  should  be  used  for 
their  growth  and  perfection  toward  the  ripening  season. 

IRRiaATION  AND  LDONa. 

About  three  years  ago  I  visited,  among  other  places  in  New  Jersey, 
Long  Swamp,  a  plantation  consisting  of  about  thirty  acres,  the  property 
of  Messrs.  0.  G.  and  B.  W.  Crane.  The  soil,  although  generally  goooL 
showed,  in  some  places  a  decided  indication  of  fermentation.  Some  of 
the  plantations  of  Dr.  Mernman,  and  of  those  near  Atsion,  under  the 
supervision  of  Mr.  Bider,  were  in  a  like  condition.  Liming  and  irrigation 
were  recommended  and  faithfrdly  applied  by  the  respective  parties. 
During  the  first  two  years  after  tiie  application  of  the  lime  and  special 
irrigation  no  b^iefit  was  observed;  but  during  the  present  year  sound 
berries  are  found  where  formerly  rot  prevailed.  In  company  with  the 
respective  owners  I  examined  their  plantations,  and  found,  to  their  sur- 
prise and  to  my  satisfEbction,  that  what  was  formerly  heavy,  dense  masses 
of  fermenting  peat,  had  been  changed  to  light,  porous  matter  in  each 
case,  and  wholly  free  of  all  bad  odor.  On  a  ten-acre  bog,  adjoining  Dr. 
Merriman's,  which  was  wholly  neglected  as  regards  liming  and  irrigation, 
I  found  the  berries  all  decaying.  No  change  had  taken  place  in  the  con- 
dition of  the  soil  since  my  Ibrmer  visit  T^e  soil  was  sour  from  surface 
to  subsoiL 

NATURAL  ORANBERRT  BOGS. 

It  is  generally  supposed  that  wherever  cranberries  grow  wild,  on  marsh 
land,  it  will  prove  highly  remunerative  if  cultivated.  Hundreds  of 
tiiousands  of  doUars  have  frequentiy  been  squandered  on  such  lands, 
and  the  question  is  frequently  asked,  "  Why  is  it  th,at  such  lands,  under 
cultivation,  do  not  yield  profitable  returns?''  I  have  examined  a  bog 
formerly  of  this  character,  contaimng  300  acres,  near  Ellwood,  Atlantic 
county,  New  Jersey.  When  a  wild  or  uncultivated  bog,  the  rain  was  held 
on  the  surface  of  the  soil  by  the  mosses  which  covered  it.  The  mosses 
retained  the  moisture,  and  while  the  soil  was  kept  cool  by  evaporation,  it 
supplied  plant-food  continually  to  the  roots  and  caused  the  vines  to  grow 
luxuriantiy.  Li  reclaiming  this  bog  land  thorough  drainage  was  first 
^ected  by  means  of  ditches.    Thesurfacewater  was  withdrawn  and  the 
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moss  killed  by  turning  it  over  with  the  plow  and  exposing  it  to  the  sim 
to  rot.  Vines  were  planted  over  the  entire  bog,  but  in  the  course  of  sev- 
eral years  it  is  found  that  the  berries  failed  to  mature  to«that  high  add 
ocmdition  so  necessary  for  th^  preservation.  Their  starch  was  pre- 
maturely converted  into  fruit-sugar,  the  precursor  of  rot  It  was  found 
that  the  drainage  generally  necessary  for  bog  land  proved,  in  this  case 
at  least,  prejudicial,  perhax>6  in  consequence  of  a  general  defideiu^  at 
wat^-supply.  It  has  been  proposed  by  the  directors  of  the  company 
who  own  this  bog  to  sink  extensive  wells,  and,  by  the  aid  of  windmills, 
collect  in  a  dam  a  sufficient  amount  of  water  for  spring  and  summer 
irrigation.  I  have  seen  on  the  lands  of  Mr.  Boberts,  at  Norwich,  Gajw 
God,  a  bog  of  about  six  e^creiB  which  was  flooded  successfully  by  a  winid- 
mill,  which  worked  two  pumps  of  eight>inch  cylinders  each. 

STOBHTG  CRAyBKRRIBS. 

When  cranberries  are  gathered  under  high  temperatures  they  should 
be  placed  under  shade,  in  open  trays,  to  cooL  Mr.  Chew  recommends 
that  they  be  packed  as  lightly  as  possible  in  boxes  (if  the  berries  are 
sound),  and  placed  in  dry,  air-tight  cellars,  'the  top  boxes  should  be 
covered,  in  oMer  to  prevent  the  moisture  near  the  ceiling  from  condensing 
on  the  upper  tier,    without  this  precaution  the  berries  are  apt  to  rot. 

COLORIKa  WTLD  BERRIES. 

It  is  the  custom  of  the  West  Jersey  Land  Oompai^y  to  gather  the  wild 
berries  while  green,  to  prevent  them  from  being  stolen  by  tramps.  An 
open  shed  is  prepared,  under  which  the  berriee  are  placed  on  tiie  bare 
ground^  spread  evenly,  and  exposed  day  and  night  from  six  to  eight 
weeks  to  color.  I  have  seen  the  berries  colored  to  a  high  red  by  this 
process  and  perfectly  free  from  rot.  The  cultivated  b^es  are  not 
exposed  in  this  way,  but  are  first  co<ded,  cleaned,  and  freed  from  all 
unhealthy  berries  by  handpicking,  an<l  sometimes  by  machinery.  They 
are  then  boxed  for  market  and  stamped  with  the  society  brand,  whidli  is 
a  guarantee  of  proper  measurement 

ORAMBERRT-yUCBS. 

There  are  two  varieties  of  vines,  the  American  cwHiberry  {(k^f€ocm$ 
ll£acrocarptis)j  which  is  indigenous  to  our  continent,  and  is  found  in  tbe 
wild  state  in  North  and  South  America  on  the  sea-coast  and  along  the 
margins  of  the  great  lakes,  and  the  English  cranberry  (Oxycocous  Paku- 
tris)  is  found  growing  in  the  fenny  dis&icts  of  England;  It  is  a  small, 
acrid  berry,  of  a  pale-red  color  when  ripe.  Its  cultivation  for  the  mar- 
ket is  very  limited.  Sometimes  unprincipled  persons  dispose  c€  this 
worthless  variety  to  American  cranberry-growers.  The  Brunette  bog, 
near  Bricksburgh,  consists  of  about  four  acres  of  this  variety.  They  were 
planted  about  seven  years  ago,  and  have  proved  to  be  entirely  worthless, 
the  berries  being  very  smaU  and  the  vines  unthrifty.  The  owner  of  tbia 
bog  has  waited  for  seven  years,  exjiecting  idl  this  time  to  reap  American 
berries,  she  having  purchased  the  vine  supposing  it  to  be  the  American 
variety.  I  have  seen  several  patches  of  this  variety  in  different  parts  of 
New  Jersey.  The  berries  are  about  the  size  of  an  ordinary  x>ea.  We 
recommended  their  destruction  by  burning,  preparatory  to  planting  the 
American  variety  on  the  same  ground. 

SULPHUltING  VINES. 

About  three  years  ago  the  use  of  sulphur  was  recommended  as  an 
antidote  to  rot  of  the  beny.    It  was  extensively  used,  but  without  satifr 
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factory  results.  On  ray  last  visit  to  Parkdale,  Atsion^  Mr.  Eider  showed 
me  vines  which  had  been  sulphured  three  years  ago.  They  were  on  a 
broad  ridge  between  two  ditches.  One  half  of  the  ridge  was  limed  with 
caustic  lime,  while  the  other  half  was  sprinkled  with  the  fiowers  of  sul- 
phur. The  sulphured  vines  have  a  decidedly  greenish-yellow  hue,  while 
those  covered  with  lime  have  a  very  dark  green  coLovy  and  are  heavily 
loaded  with  berries.    The  sulphured  vines  bear  vary  few, 

SOLAS  HEAT. 

It  is  generally  supposed  that  the  cranberry-plant  will  not  grow  too- 
cessftilly  farther  south  than  Soutliem  New  Jersey.  This  beli^  is  based 
upon  the  fact  that  a  large  portion  of  the  crop  is  destroyed  by  excessive 
high  temp^^tures,  but  when  we  find  in  those  favored  cranberry  lands 
ten  acres  of  successful  vines  and  berries  side  by  side  with  as  many  acres 
rotting  and  scalding  under  the  same  climatic  conditions,  we  come  to  the 
conclusion  that  if  the  solar  rays  were  directly  the  cause  (tf  rot  all  would 
suffer  alike,  as  it  is  well  known  that  many  bogs  for  a  period  of  from  ten 
to  twenty  years  have  successftdly  grown  firait  free  of  rot  High  tem- 
peratures, therefore,  cannot  be  the  general  cause  of  rot  Indeed  it  seems 
to  perfect  the  fruit  when  the  soil  and  rains  are  hig^y  favorable.  What 
is  wanted  is  a  rich  soil,  a  constantly-moving  moisture  or  water  at  the 
roots,  and  a  sufficiently  high  temperature.  Springy  land  has  been  found 
to  be  very  favorable  to  the  growth  of  sound  vines  and  berries.  I  am  con- 
vinced that  in  the  District  of  Columbia,  and  in  the  States  of  Maryland 
and  Virginia,  there  are  many  patches  of  bog-lands  suitable  for  cranberry 
culture,  which  are  of  little  or  no  value  at  present 

We  have  sometimes  been  called  upon  to  explain  why  it  is  that  on  the 
samB  branch  of  vine  sound  and  rotten  berries  will  frequently  grow  side 
by  side.  It  is  a  well-known  fEict  that  the  whole  vine  does  not  Idossom  at 
the  same  time.  There  is  a  first  and  second  bloom  on  the  same  pedicle. 
Beories  form  on  the  same  stalk  which  bears  the  blossom  for  a  second  and 
third  bany.  The  first  bloom  and  berry  may  get  its  first  start  wiUi  rain 
and  sunshine  sufficient  to  bring  it  to  perfection,  while  the  second  bloom 
and  firuit  may  be  deprived  of  this  favorable  start 

PINE  STUMPS. 

In  cranberry  plantations  I  have  frequently  observed  berries  grow  to 
matority  on  rotten  pine  stumps,  showing  no  signs  of  rot  or  scald,  while 
rot  of  the  berry  prevailed  on  the  vines  surrounding  them.  As  this  fact  ^ 
is  well  known  to  cranberry  cultivators  it  may  be  of  interest  for  them  to 
taiow  the  chemical  composition  of  the  ashes  of  pine  wood,  as  given  by 
Saac's  analysis  and  published  in  Smithsonian  Beport  No.  27,  page  201, 
which  is  as  follows : 

Sffica "  10.8667 

Sulphuric  acid 1.2844 

Phosphoric  acid 3. 6569 

Chlorine..- 0.1229 

Peroxiieofiron 2.6018 

Protoxide  of  manganese ; 2. 6498 

Magnesia 3.9873 

Lime 58.6475 

Potassa 2.3076 

Soda 13.9751 


/ 
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576    BEPORT  OP  THE  COMMISSIONER  OP  AGRICULTURE. 
PROFITABLE  CULTIVATION  OF  PEAT  LANDS. 

WMe  on  a  visit  to  Washington  last  summer,  the  Hon.  Lyon  PlayMr, 
M.  P.,  of  Scotland,  placed  in  my  hands  duplicates  of  a  series  of  letters 
written  by  himself^  relating  to  the  reclamation  of  the  bog  lands  of  North 
Gennany.  Professor  Pla^atr  was  pleased  to  know  that  the  cranberry 
was  cultivated  successfully  in  the  United  States,  and  he  expressed  the 
belief  that  the  adoption  of  the  German  methods  of  bog-land  cultivation 
would  prove  of  great  value  to  the  State  of  New  Jersey.  He  is  one  of  the 
•  most  eminent  chemist^  of  Great  Britain,  and  is  peculiarly  fitted  to  give 
advice  on  this  subject. 

The  German  plan  consists  in  making  deep  ditches  at  intervals  of  25 
yards^  tiie  ditch  being  5  yards  wide.  Under  the  clay  on  which  the  peat 
rests  IS  generally  sand,  which  is  taken  out  of  the  ditch  and  put  in  heaps. 
The  surtiace  of  the  ground  is  now  leveled,  and  the  sand  is  spread  on  tiie 
top  of  the  peat  to  a  depth  of  four  or  five  inches.  Horses  can  now  be 
brought  on  the  land,  but  before  the  sand  was  placed  on  it  they  would  have 
sunk  to  their  girths.  The  land,  being  partially  dried  by  titie  ditches,  is 
now  worked  by  the  subsoil-plow,  but  no  mixture  of  the  peat  and  sand 
is  made.  It  is  then  dressed  with  artificial  manures,  and  herein  is  con- 
tained the  whole  element  of  success.  Although  there  is  an  abundance 
of  stable  dung,  it  is  not  used  for  these  bog  lands.  For  this  purpose  only 
three  manures  are  used,  kianit,  dissolved  bones,  and  nitrate  of  soda.  Thjd 
last  two  are  iamihar  to  all  farmers,  but  the  first  is  not  so  common.  Eoa- 
nit  is  a  mineral  found  on  the  top  of  the  rock  salt,  on  the  borders  of  An- 
halt  and  Prussia,  near  Strassfurth.  It  is  essentially  a  sulphate  of  potash 
and  magnesia,  with  a  certain  amount  of  common  salt.  It  is  as  a  potash 
salt  that  its  value  chiefly  depends,  and  its  sale  as  a  manure  is  now  bea>m* 
ing  very  extensive.  At  the  farm  Principeel,  the  manures  are  added  to 
^  each  hectare  in  the  following  quantities :  800  pounds  kianit,  800  pounds 
of  dissolved  bones,  440  pounds  of  nitrate  of  soda. 

These  manures  must  be  put  on  the  soil  before  the  seed  is  sown.  After 
the  land  is  first  reclaimed,  oats  and  rye  are  the  crops  for  which  it  is  best 
fitted,  but  in  a  year  it  will  grow  any  kind.  On  such  prepared  land  they 
grow  rape,  beans,  pease,  barley,  wheat,  rye,  oats,  sugar-beet,  beet,  turnips. 
Indian  com,  clover,  and  grass.  Professor  Playfair  visited  the  improved 
dismal  swamp  of  Mr.  Nering,  a  gentleman  who  is  much  interested  in  this 
new  method  of  culture,  and  who  paid  for  the  swamp  for  the  purposes  of 
experiment,  $50,000.  On  Mr.  Playfair's  visit  he  had  only  redaimed  400 
out  of  his  600  hectares.  In  doing  so  he  had  to  erect  farm  buildings, 
make  roads,  and  cut  canals  to  carry  away  water  from  the  deep  ditches, 
which  has  already  cost  him  $60,000  in  addition  to  his  purchase-money. 
This  gentleman  keeps  his  books  with  scrupulous  care,  and  he  assured 
Professor  Playfair  that  his  last  year's  profits  were  $25,000,  or  22  per  cent, 
upon  his  outlay.  The  cost  of  nitrate  of  soda  is  a  diminishing  one,  as  it 
is  less  and  less  required  as  the  peat  becomes  weathered  and  broken  up; 
^  but  the  kianit  and  the  bone^  require  always  to  be  used  in  the  same  quan- 
tities, year  by  year. 
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EUROPEAN  AGRICULTURAL  STATISTICS. 

The  statistical  returns  of  Great  Britain  are  made  annoally  by  tlie  ofOl- 
cers  of  the  inland  revenue  department,  and  tabulated  and  published  in 
the  statistical  department  of  the  Board  of  Trade  tinder  the  direction  of  the 
superintendent  and  statistician,  E.  GKffen,  esq.  The  annual  returns  are 
now  made  on  the  4th  of  June  instead  of  the  24th,  and  are  presented  to 
the  public  about  the  21st  of  August.  The  mala  features  of  these  returns 
are  tiie  areas  in  crops  and  the  numbers  of  farm  animals.  The  number  of 
^<  holdings"  or  farms  is  given,  and  in  recent  years  inquiry  has  been  made 
concerning  idlotments,  or  small  holdings  of  laborers — ^from  one  to  five 
acres,  and  also  those  of  less  than  one. 

For  the  year  1867  the  number  of  occupiers  of  land  is  556,962,  with  an 
acreage  of  31,711,000;  average  to  each,  57  acres. 

In  Ireland  returns  are  made  under  me  direction  of  the  re^strar-gen- 
eraL  They  aggregate  an  area  of  15,427,000  acres  in  1877.  In  the  Isle 
of  Man  94,433  acres  are  returned,  and  the  Channel  Islandfl  30,204  acres. 
This  is  exdusive  of  heath  and  mountain  pasture  land  and  of  woods  and 
plantations. 

The  total  area  or  superficial  surface  of  the  United  Kingdom  is  last 
reported  at  77,828,947  acres.  Of  this,  England  has  32,597,398;  Wales, 
4,721,823 ;  Scotland,  19,496,132 ;  Ireland,  20^819,947.  England  is  as  large 
as  l^orth  Carolina  or  Alabama^  or  New  York  and  New  Jersey  taken 
together.  Wales  is  nearly  the  size  of  Massachusetts.  Scotiand  is  nearly 
as  large  as  Indiima  or  South  Carolina.  The  three  together,  constituting 
Oreat  Britain,  are  nearly  equaled  in  territory  by  Minnesota  and  exceeded 
by  Oregon.  Indiana  comes  nearest  the  size  of  Ireland,  but  is  4  per  cent, 
larger.  The  United  Kingdom  surpasses  in  area  any  ot  our  States  except 
Caufomia  and  Texas,  but  is  inferior  in  size  to  the.  Territories  Dakoto, 
Arizona,  Montana,  and  New  Mexico,  and  Alaska  is  about  seven  times  as 
large;  it  has  a  little  more  than  four-tenths  the  area  of  Texas. 

Meat  production  is  the  prime  consideration  id  British  agriculture; 
bread  crops  are  of  next  importance.  Wheat-growing  is  slowly  declin- 
ing in  area;  the  yield  has  been  increased  1  to  1^  bushels  in  the  past  gen- 
eration, 5  bushels  within  one  hundred  years,  and  is  now  estimated  at  28 
bushels.  The  best  authorities  make  the  yield  for  the  past  ten  years 
within  a  small  fraction  of  28  bushels,  notwithstanding  the  low  yield  of 
the  three  past  years  in  succession. 

There  is  one  sheep  to  1^  cultivated  acres  in  the  United  Kingdom,  one 
to  IJ  in  Oreat  Britain,  and  three  sheep  to  2  acres  in  crops  in  Scotland, 
though  there  are  areas  of  mountain  pasturage  in  the  latter  country  not 
counted  as  cultivated.  The  proportion  of  cattie  to  acreage  in  grasses 
and  all  other  crops  is  less  than  one  to  five  in  the  United  ^ngdom.  It 
is  assumed  that  one-fourth  of  the  cattie  are  kMled  annually ;  one-fourth  of 
the  sheep  in  Scotland,  and  one-third  in  England.  The  average  value  of 
beeves  was  estimated  on  good  authority,  a  few  years  ago,  at  an  equiva- 
lent of  $80  m  England,  $70  in  Scotland,  and  $50  in  Ireland.  A  constant 
tendency  exists  to  increase  in  price.  The  average  dressed  weight  of 
British  cattie  is  estimated  at  oOO  pounds,  which  is  20  per  cent  higher 
than  the  average  of  imported  beeves. 

EXPEBIAEBNTS  OF  PB0FE8S0B  LAWS. 

The  influence  of  the  unfavorable  seasons  of  the  past  three  years  is 
observablealikein  the  entire  wheat  area  and  in  the  results  of  tiie  not^bte 
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experiments  of  Laws  and  Gilbert.  Redaction  of  the  averages  from  this 
caose  makes  ti^e  average  yield  in  each  class  somewhat  less  for  the  period 
(rf  ten  years  than  for  the  longer  period  of  twentj-six  yeai-s  from  1852. 
Ytkjf  to  1874  the  average  yield  per  acre  was  ackmiwledged  to  have  ad- 
vuioed  about  1^  boshels  in  thirty  years,  bnt  if  the  past  three  yea»  mtm 
faidtided  in  a  new  period^  the  gain  is  more  than  ooimterbiUaiioed.  The 
ftrilowhig  tabte  of  results  of  the  Laws  CTperlmmts  gives  the  yield  in 
boibehiof  wheat: 
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TOTAL  ABEA  IN  CBOPB« 

Th0  increase  of  area  in  cultivation  in  the  United  Kingdom  of  Great 
Britain  and  Ireland,  for  ten  years  past,  has  been  very  neaiiy  in  propor- 
tion to  the  increase  of  population.  In  1868,  by  the  official  returns,  the 
land  in  cultivation  aggregated  45,662,545  acres;  in  1867, 47,263,185  acres; 
an  increase  of  3^  per  cent  The  prin(»pal  gain  lias  be^  made  in  £ug« 
land;  ScoUand  has  also  been  gaining  steaculy,  quite  as  much  in  jiropof- 
tion  though  less  than  one-fifth  as  much  in  acresA^e— each  between  5  and' 
6. per  eeni    Wales  has  retrograded,  and  Irelandslightlv. 

Of  the  total  area  in  1868  there  were  nearly  69  acres  m  cultivation  to 
every  hundred;  in  1877  there  were  almost  61.  In  this  area  is  included 
^^com"  or  cereal  crops,  roots,  clover,  and  grasses  in  rotation  and  per- 
manent pasture.  The  remaining^89  per  cent  of  the  area  is  occupied  by 
woods  and  fbreet  plantations,  dties,  towns,  roads,  railways,  lakes,  Ms, 
and  motuttain  wastes.    A  distinctive  ftoture  in  British  agiiealtiire«  in 
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wMeh  it  leads  ttie  world,  is  its  Utfge  profiortimi  of  restoratiTe  cn^  l^ 
wliich  the  exhaustion  from  cereal  cropping  is  remedied  in  jndidoiis  rotft- 
tlon.  Not  many  y^tfs  ago  the  proportion  of  "  green  ^  to  "  white"  ^rops 
was  nearly  two  to  one  5  at  the  present  time  it  is  nearly  three  to  oro. 
The  changes  in  ten  years  are  not  inconsiderable*  England  has  declined 
in  com  crops,  since  1860,  fhmi  33.3  to  30  per  cent.;  Scotland,  fh)m  31.9^ 
to  30.2;  Ireland,  irom  14.1  to  12.1.  In  x>ermanent  pasture  England  has 
advanced  since  1368  from  42.1  to  44.7  per  cent. ;  Scotland,  from  23  to  24.4 ; 
Ireland,^  from  64.2  to  65.7.  There  has  been  an  advance  also  in  grasses 
in  rotation:  England,  from  10.3  per  cent,  in  1868  to  11.3;  Scotland,  from 
28.6  to  30.1;  Ireland,  from  laO  to  12.5. 

REGENT  YIKLD   OF  CBOPS  IN  GEBMANT. 

The  official  crop  returns  of  Oermany  are  substantially  upon  the  same 
basis  as  those  made  to  the  Department  of  Agricnitare  in  this  country, 
especially  the  reports  of  condition  of  growing  Giops»  The  returns  of 
harvested  crops,  instead  of  comparing  with  the  preceding,  the  percent- 
age of  a  full  or  normal  crop  is  given,  not  an  average  crop,  as  in  ten  years 
there  are  few  crops  coming  up  to  100,  which  is  the  normal  or  unimpaired 
crop.  Fot  the  whole  period,  wheat  and  clover-hay  stand  highest,  falling 
but  one-tenth  bdow  the  standard  of  pj^ection  in  cropping.  Oats  and 
sugar-beets  are  next  in  order,  being  important  crops,  commanding  the 
especial  care  of  husbandmen. 

Table  giving  Ike  a9era04percenUigt9  of  the  karveated  craps  in  Prussia  from  1866  to  1875. 
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BEET  StiaAR  HV  OXKHANY. 

A  record  of  the  facts  of  beet-sugar  production  in  Oermanj^  ae  given 
in  official  '^  Statistics  of  the  German  Empire,"  shows  that  heavy  produe- 
tions  of  roots  are  inimical  to  a  large  yield  of  sugar.  Comparing  the 
results  in  the  year  ending  August  31, 1874,  with  1±L0se  of  the  year  end- 
ing August  31, 1876,  it  is  seen  that  545.74  aenfaiers  of  beets  per  hectare 
(12*17  tons  of  2,000  pounds  pev  acre)  require*  12.12  to  make  one  of  sugar, 
and  a  lighter  yield,  411.89  zentners  per  hectare  (9.18  tons  per  acre),  re- 
quired only  10.75  to  1 ;  equivalent  in  one  case  to  a  yield  of  8.25  per  cent, 
of  sugar,  and  in  the  other  to  9.3  per  cent. 

The  land  required  for  this  industry  was  equivalent  to  227,860  and 
218,764  acres  in  the  respective  years,  being  less  than  half  the  area 
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demoted  to  tobacco  in  this  country,  and  somewhat  larger  than  the  area 
planted  in  cane  in  the  United  States. 

The  average  quantity  of  beets  mannfactnred  in  each  lactory  in  these 
years  was  9,137  tons  (of  2,000  ponnds)  and  11,582  re^ectively. 

The  following  comparison  of  statistics  of  mannfEMStore  is  given  foreadi 
of  the  conntries  of  the  Gtonnan  Empire  engaged  in  the  beet-sogsur  indnstry : 


II 


MmiifiMtimd  in  fho 


TotaL 


WIrtimlMff 

Thoriaci*  (fietadisc  Allrttdt  and  (»diiknb6n) 

Bniaflwlok. 

AnhiiH 

OcfBMi  Eoipin,  1975  .••.••....•.•....••• 
GenBAO  KoBpire^  1874 

DMfcwaotJ  i^JJJ*  J  in  1875 ^ 


28^091,878 
174,710 
484.073 
108.  IM 
118^106 
618^081 
4,8n.088 
3,581,987 


U4T1,484 
104, 8M 
1,084,M5 
504,904 
7,985 
154, 7» 
8»,993 
730.183 


41,413130 

1,980LMS 
671,  UO 

mooo 

rtxma 

5.i8B^aa» 

4,3M,Ti« 


331 
335 


37, 989;  518 
481315^980 


18,891.498 
SS;  085,438 


54.873,94a 
70^«OO,71S 


—101 339;  744 


-a,iH« 


—15, 581;  770 


II 


WflrlMDlMrg 

Mtftklwbmy '''''!'-'''"''*!!''!!  !'l ''!'"- 
ThmiBcift  (iBolodtDg  Allatedt  and  OUflidenben) 

Bnnitwiok...... 

▲ahalt 

0«fiBMi  BmiihA  1875 

Gcniuyi  Bmpiro,  1874 

DUftwnoeJ  i^gj*}  in  1875 


3, 889;  900 

93;  993 

141,873 

80,440 

1<^38S 

75,905 

539;  499 

401,388 


larr 

11.60 
1L06 
11.10 
19L16 
10L99 

ia49 

10L71 


6e;980.03 

476.39 

888^08 

349L50 

319.50 

l,75Sil7 

8;  780. 78 

10;79L» 


nn. 


381 70 
550.57 
48S.M 
3n.M 
338.65 
559113 
33810 


5.109,507 
5,806,949 


ia75 
19L18 


99;  913. 06 
88;  599. 36 


411.80 
543L74 


—701,345 


—1.37 


-^3,68130 


—133.85 


*Z6atB4r  =  110.93  poimdt  airolidiipoto. 
8TAB0H  SUOAB. 


There  were  fifty  fia<cteries  reported  in  operation  for  the  year  1874*^76, 
in  the  German  Empire,  of  which  forty  were  in  Prussia : 
The  quantity  of  starch  used  in  making  starch  sugar  was  as  follows : 


1873-^74 223,420 

1874-^76 275,978 


63,898 
49,510 


483,836 
658,442 


25,549 
48,749 
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On  page  151,  tkirty-eecond  Uae  firpm  top,  tlie  yield  p^  at^e  of  wheat  in  1877  slionld 
read  "  13.8." 

On  page  162,  in  wheat  table,  the  product  in  1877  ahonld  read,  ^  364,194,146  " ;  area  in 
1877,  "26,277,548";  valne  in  1877,  "  394,695,779  "  5  yield  per  acre  in  1877,  "13.8 +"; 
price  per  bnfihel  in  1677,  "$1.08.3 -f  " ;  value  per  acre  in  1877,  "$15.02";  total  pro- 
duction ftom  1870  to  1877,  inoluBive,  "  2,251,648,246  " ;  total  area,  "  187,219,627  " ;  total 
Talue,  "$2,450,696,009" ;  average  production,  "281,456,031 " ;  average  area,  "23,402,453" ; 
average  value,  "$306,337,001." 

On  page  154,  thirteenth  line  from  top,  average  value  of  oats  for  eight  years  should 
read,  "$111,034,139";  same  page,  bottom  line,  the  average  yield  per  acre  of  rye  should 
read,  "  13.8^";  average  price,  $0.74.2  -f- " ;  average  value  per  acre,  "$10J^" 

On  page  155,  second  lino  from  bottom,  total  value  of  potatoes  for  eight  years  should 
road,  "$594,324,911";  same  page,  bottom  line,  the  average  value  per  acre  of  potatoes 
should  read,  "$51.56." 

On  page  166,  third  line  from  top,  the  year  should  read, "  1877."  On  same  page,  thir- 
teenth line  from  bottom,  should  read, "  4f  million  boles." 

On  page  157,  seventh  line  frtmi  bottom,  wheat  production  of  1877  in  trans-Missis- 
sippi  region  should  read,  "  151,959,346."  On  same  page,  sixth  line  from  bottom,  total 
wheat  production  in  1877  should  read,  "  364,194,146." 

On  page  158,  fourth  line  from  top,  percentage  of  wheat  crop  of  1877  grown  on  At- 
lantic coast  should  read,  "  17.7."  Same  page,  fifth  line,  percentage  of  crop  grown  in 
central  belt  should  read,  "  40.6."  Same  page,  sixth  line,  percentage  in  trans-Missis- 
Bippi  region  should  read,  "  41.7."  Same  page,  sixteenth  line,  product  of  wheat  in  the 
United  States  in  1877  should  read,  "364,194,146  bushels." 

On  page  163,  the  acreage  of  wheat  in  Iowa  should  read,  "2,607,586." 

On  page  164,  the  total  acreage  of  Iowa  in  principal  crops  should  read,  "  10,799,822." 

On  page  165,  the  acreage  of  wheat  in  Iowa  should  read,  "2,607,586."  Same  page, 
the  totsd  area  in  wheat  in  the  United  States  should  road, "  26,277,548."  S^me  page,  the 
total  value  of  wheat  in  the  United  States  should  read,  "  $394,695,779." 

On  page  170,  the  acreage  of  wheat  in  the  United  States  should  read,  "26,277,548." 
Same  page,  the  total  acreage  in  the  cereals  and  potatoes  should  read, "  94,942,575."  Same 
page,  the  acreage  in  cotton  should  read,  "  12,056,855."  Same  page,  the  average  yield 
per  acre  of  wheat  should  read,  "  13.8-}-."  Same  page,  the  average  price  per  bushel  of 
wheat  should  read, "  $1.08.3 +."  Same  page,  the  average  value  per  acre  of  wheat  should 
read,  "$15.02." 

On  page  237,  in  first  line  of  fourth  paragraph,  substitute  the  word  "  unripened"  for 
"  unrefined."  Some  page,  in  fifth  line  of  fifth  paragraph,  after  the  word  "  and,"  sub- 
stitute the  word  "  there"  for  "  that." 

On  page  241,  in  the  sixth  line  of  the  first  paragraph,  the  word  "  cupric"  should  be 
substituted  for  that  of  "  cuprie."  Some  page,  in  last  line  but  one  of  last  paragraph, 
the  word  "sampphira"  should  read  "  samphire." 

On  page  243,  in  second  line  of  analysis  of  sorghum  and  maize,  the  figures  under  head 
of  sorghum  should  be  12.5,  and  under  maize  10.1 ;  and  in  third  line  under  head  of 
sorghum,  same  analysis,  the  figures  should  be  75.5,  and  under  that  of  maize  79.1. 

On  page  244,  in  the  third  line  of  the  third  paragraph,  the  word  "  not "  should  be  in- 
serted between  "  of"  and  "  securing." 

On  page  246,  third  Une  of  fourth  paragraph,  the  word  "grows"  should  be  inserted 
ibr  the  word  "  ranks,"  where  the  same  occurs  after  the  word  "  sorghum."  Same  page, 
fifth  line  of  sixth  paragraph,  the  figures  "  12  to  14,  or  6  to  7,"  should  read  "  14  to  12, 
or7to6." 
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On  page  246,  third  line  from  the  bottom  of  the  second  paragraph, ''  5,000  "  shoold  be 
Bnbstituted  for  the  figores  that  read  "  500." 

On  page  250,  in  last  line  of  analysis  of  Jnice  of  sorghnm,  the  word  ''cane"  shonld 
be  substituted  for  that  of  "  imphee." 

On  page  254,  in  second  line  of  third  paragraph,  the  words  ''  will  flow "  shonld  be 
ipB(xted  aAer  the  wocd  *'  pipe.''  Sftme  jMge,  fouFtk  lioo  of  fourth  {k^n^gn^b,  th^  wmd 
''continuously"  should  be  substituted  for  that  of  "continually." 

Qu  page  S55,  tunth  lin«,  toti  |^«ragx«i»hf  tb«  word  "Uxmbfir"  shonhl  ^m\0^%nifid 
for  that  of  "  fttnwJO'" 

On  pa^e  ^^,th»  wotad  "pr^am^"  flihonJd  be  subal^tvtad  to  t|uil«f  "pnMsoti^" 
where  the  Mia^  oeciirs  in  Ui»  twell^  Uiw  of  the  fourth  p^Mragia^^h. 

Qfx  page  2^,  in  third  line  of  aeeopd  pam^pcuph,  the  word  "anaoa"  0hoa]d  be  salicti* 
tutcd  for  that  of  "  issue."  Same  page,  the  fourth  line  of  tba  %^  pipagx^ph,  «Q#r  t|ia 
word  "pounds''  should  be  m«erted  tha  words  "second d^"  3m# 99^»  i^  Iab^  Mi^ 
Imt  one  of  sixth  par»|(i!»ph,  t^  word  "^dosely"  should  be  Aub«|itutad  lor  thii4  of 
"  clearly." 

On  page  961,  endof  teiM^  Une  of  M^  puragraifch,  ii£ter  the  w^  "ro^m"  4te  wotds 
^'(0)  pjystaUijung  room  "  sbouid  be  mi«rted. 

On  page  262,  in  line  eight  of  third  paragraph,  substitute  the  word  '^  brinif]iiM¥|^  te 
tba words '^bnckflim^."    ^am0]ps^,^jfth]ijmQ{axiihp9ft^g^^ 
''the"  and  "juice,"  the  wordfl  "^i^HjMj  of  tln^"  4)Pold  hp  y^fU^, 
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